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Department of the Interior, 

United States Geological Survey, 

Waahmgtan, D, C, October 10^ 1903. 
Sir: I transmit herewith, for publication in the series of Professional Papers, 
a report on forest conditions in the San Francisco Mountains Forest Reserve, 
Arizona, prepared by Mr. F. G. Pluramer from the preliminary report of Mr. John 
B. Leiberg and notes by Messrs. Theodore F. Rixon and Arthur Dodwell. 
Very respet^tfuUy, 

Henry Gannett, 

Geographer. 
Hon. Charles D. Walcott, 

Director United States Geological Sur^Jei/. 



FOREST CONDITIONS IN THE SAN FRANCISCO MOUNTAINS 
FOREST RESERVE, ARIZONA. 



By John B. Leiberg, Theodore F. Rixon, and Arthur Dodwell. 



INTRODUCTION. 

By F. G. Plummer. 
BOUNDARIES. 

By proclamation of President McKinley dated August 17, 1898, the San Fran- 
cisco Mountains Forest Reserves were created in the Territory of Arizona, being 
described by sections of land as follows: 

''The even-numbered sections in townships twent3'-five (25), twenty-four (24), 
and twenty-three (23) north, ranges three (3) to nine (9) east, both inclusive; town- 
ships twenty-two (22) and twenty -one (21) north, ranges one (1) to nine (9) east, both 
inclusive; townships twenty (20) and nineteen (19) north, ranges one (1) to ten (10) 
east, both inclusive; townships eighteen (18) and seventeen (17) north, ranges four 
(4) to eleven (11) east, both inclusive; township sixteen (16) north, ranges five (5) to 
eleven (11) east, both inclusive; sections two (2), four (4), six (6), eight (8), ten (10), 
twelve (12), fourteen (14), sixteen (16), and eighteen (18), township fifteen (15) north, 
range six (6) east; sections two (2), four (4), six (6), eight (8), ten (10), twelve (12), 
fourteen (14), sixteen (16), eighteen (18), twenty (20), twenty-two (22), and twenty- 
four (24), township fifteen (15) north, range seven (7) east; sections two (2), four (4), 
six (6), eight (8), ten (10), twelve (12), fourteen (14), sixteen (16), eighteen (18), twenty 
(20), twenty-two (22), and twenty-four (24), township fifteen (15) north, range eight 
(8) east; sections two (2), four (4), six (6), eight (8), ten (10), twelve (12), fourteen 
(14), sixteen (16), and eighteen (18), township fifteen (15) north, range nine (9) east; 
sections two (2), four (4), and six (6), township fifteen (15) north, range ten (10) east, 
and sections two (2), four (4), and six (6), township fifteen (15) north, range eleven 
(11) east." 

On April 12, 1902, President Roosevelt issued a proclamation ''for the purpose 
of consolidating into one reserve the lands heretofore embraced in the San Francisco 
Mountains Forest Reserves and of including therein the other adjacent lands within 

n 
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th**. i«*s^"ri|;^V>* h«^rt^i naf r^^r ccivrn." Thi* con.'^rjlidacefi Area i.<- now kn«>wn x- th*»^ 

•• B^sfinninjf at the northw^^t rronnf^r of town.^hip tw^entv-two <±!» north, range 
on^. (1> ^iirtt, Oila and .Salt Riv^r meridian. Ari2r>na: then*^ smtherly alontr the -aid 
meridian, allowinjf for the proper otT^-et on the fifth ♦->th» standard paralU north, to 
the •^fMthwf.Ht cr>mer of Town.^hip nineteen (lt>) -•oath, range one d) ea>t; thence 
easterly a loTijf the ^^urveyed and nn?*nrveyed towa-^hip line to the point for the north- 
weMt r'/>rner of tr>wnMhip eighteen (I^) n<^»rth. range foar (4> eaat; theoi^ MXitherij 
al/>ng the rirK^nrveyed range line tr> it- inter-e«:tion ^ith the fourth <4th) standard 
parallel north: ther»r:e ea-^tfrrly along said parallel to the point for the northwest 
corner of r/>wn^hip sixteen (Up) north, range five K>| east: thence .<9oatherIy to the 
ji*'>inf for the ^mthwe'-t romer of .^d town^^hip: theme ea.«*terly to the point for the 
iK>rthwesit corner of t/>wn.^hip fifteen iUy) north, range ••ix (f>> ea^^t: thence :«oatheriy 
Up the pf>int for the ^^rjthwent fomer of .-^er'tion eighteen II-h). said town>hip: them.n^ 
eartterly along the iirwTirveyed -section line to the point for the northwe:«t comer of 
Mrf'tifjffi nineteen (lif). towa-^hip fifteen (15) north, range seven i7) ea»t: thence 
jJi^jfTitberly Uf the !V>iithwe-it comer of ?*aid ^^ection: thence easterly along the unsunreyed 
.«jecti/>n line?* t/> the south we^^t comer of section nineteen (19). township fifteen 1 15) 
iK^rth^ range nine (U) ea^t; them-e northerly to the northwest comer of said section; 
tbem*^ easterly along the .^tection line Uf the southeast comer of section thirteen (13). 
mtf\ t/^wn^hip: thence northerly Ut the northeast comer of section twelve (12K said 
t//wnsbip; them^e ea>«terly along the se^rtion lines to the southeast comer of section 
one H;, t/>wn<ihip fift/ren (15) north, range eleven (11) east; thence northerly along 
the range line Uf its intersection with the fourth (4tb) standard parallel north; thence 
w^"fsf>erly along said fjarallel t/} the s^>utheast comer of township seventeen (17) north, 
range eleven (11) ea^t: thence northerly along the sun-eyed and unsurveyed range 
line Vf the pr^int for the northeast comer of township eighteen (18) north, range 
eleven (II) eant; thence westerly to the s^^utheast corner of township nineteen (19) 
north, range U;n (10) fiiast; thence north(*rIy along the range line to Ha intersection 
with the fifth (5th) stanrlard imrallel north; thence westerly along said parallel to the 
fKyini for the mmtht^Hnt c/^rner of Uiwnship twenty -one (21) north, range nine (9) east; 
thence nort.herly along the unsurveyed range line, allowing for the proper offset on 
the Mfxth (0th) ntandard [mrallel north, to the point for the northeast comer of 
towrmhip twenty-five (2^) north, range nine (9) east; thence westerly along the 
Murveyed and unsurveyiHl tr>wnHhip line to the point for the northwest comer of 
t'lwnsilip twenty- five (25) north, range three (3) east; thence southerly along the 
surveyed and unsurveyed range line, allowing for the proper offset on the sixth (6th) 
stiindard fMrallel north, U) the northeast corner of township twenty-two (22) north, 
range two (2) c^ast; thence w(*Mterly along the township line to the northwest corner 
of t^^wnsliip twenty-two (22) north, range one (1) east, to the place of beginning." 

Mr. John B. l^-Jlwrg In^gan the field work in this reserve in the early part 
of June, 1901, and by Dec^^mlier 1 had examined thirty-seven townships in the 
n<irthern portion and five and one-half townships in tlie southwestem portion. 
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During the winter of 1901-2 Mr. Leiberg prepared a full detailed preliminary 
report on these areas, which are outlined on the key diagram on PL I. 

The examination was concluded during the season of 1902 by Mr. Theodore F. 
Rixon and Mr. Arthur Dodwell. 

For the purpose of publishing the results of these examinations as one pro- 
fessional paper, Mr. Leiberg's report has been supplemented by the data collected 
by Messrs. Rixon and Dodwell. To avoid unnecessary repetition, and for sim- 
plicity of reference, each topic or subhead and each table contains the result*^ of 
the examining parties in the same manner as if the field work had been in charge 
of one person, and the entire area treated by one author. 

Each section of 640 acres was separatel}'^ cruised and reported upon in detail. 
The Michigan practice was used in estimating the timber, and includes trees 
which have a diameter as small as 8 inches at a height of 2 feet from the ground. 
The practice of Arizona lumbermen will average about 70 per cent of the Michigan 
practice estimates as given in this report. 

In the preparation of the land classification map, PI. I, it was not attempted 
to show barren tracts which naturally support neither woodland nor forest. The 
larger tracts aggregate 362,075 acres, but the actual area is considerably greater 
than these figures imply, as numerous lanes and irregular openings interrupt the 
woodland growth. The map is a graphic representation of the existing conditions, 
which are set forth in greater detail in the following report. 

SURFACE FEATURES. 

This reserve comprises portions of the broad summit, and in localities also the 
slopes of an elevated tract of land in north-central Arizona. The altitude ranges 
from 3,500 feet at Oak Creek in the southwestern portion, to 12,794 feet at the 
summit of San Francisco Peak. In a geneml wa}^ the region may be regarded as a 
plateau — an extension southward of the Colorado Plateau — gashed by numerous 
deep canyons in the southern part and dotted by several hundred volcanic cones, 
principally in the northern areas. The general slopes are toward the northeast and 
southwest from a sinuous and ill-defined crest line which traverses the country 
from northwest to southeast. The northeast slope has a low gradient and leads to 
the valley of Little Colorado River; the southwestern slopes are steeper and at last 
break off precipitousl}^ into the valley of Verde River. 

The plateau originated in the uplift of a vast block of territory. Volcanic 
vents opened in many localities over its surface and poured out great floods of lava, 
after which from man}^ craters were ejected vast masses of cindei*s and pumice-like 
scoriae, all of which helped to build up the plateau to its present level. Most of the 
region is therefore buried under various forms of volcanic ejecta, and only in 
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occasional localities and in the bottoms of the deeper canyons do the underlying 
limestones outcix)p. 

The top of the plateau consists, in a general way, of rolling land. The high 
portion of the region is composed mostly of terraces, which mark successive flows 
of lava from many points of eruption. Except where the plateau breaks off to the 
Verde drainage, these terraces terminate in comparatively low fronts, which are 
seldom more than 30() feet in height, more frequently not over 50 to 100 feet. 
Their slopes are often steep and abrupt, and mostly rocky and talus strewn. The 
different volcanic foci scattered over the plateau, which accentuate the high 
relief, consist of (1) low, truncated, more or less symmetrical cones, built up of loose 
lava, scoria?, or of cemented volcanic tuff; (2) large (^raters around which in the 
course of many successive eruptions there accumulated lava, cinder, and slag until 
the masses attained the height and proportions of mountains; (3) irregular ridges 
composed of various sorts of volcanic matter, rarely exceeding a mile in length and 
1,200 feet in height; and (4) blocks of limestone, sometimes 1,500 feet in height 
and 3,800 feet in diameter. 

The cones vary in height from 30() to 1,000 feet, and even attain 1,200 feet 
in one or two instances. Their diameters, at the base, vary from 1,400 to 4,5()0 
feet. Tlieir summits appear flat and truncate, when viewed from a distance, but 
a near inspection usuall}' reveals a central depression, sometimes in the shape of 
an inverted cone, sometimes a shallow dish-like concavity. On many of the cones 
the depression is situated slightly to one side or occurs far down on the slopes. 

The centers of eruption around which sufficient lava and cinders accunmlated 
to form mountains, are San Francisco Mountains, Kendrick Peak, Sitgreaves Peak, 
Bill Williams Mountain, Mormon Mountain, and Apache Maid. The last-named is 
a very prominent peak, although the lowest of those mentioned. San Francisco 
Mountains and Kendrick Peak were not built up from the ejecta of one crater, 
but from the outpourings of many; several craters, in the cAse of San Francisco 
Mountains, eventually coalescing and caiLsing the formation of one large central 
cone, while in Kendrick Peak they remain separate, grouped on either side of a 
central ridge. Sitgreaves Peak, on the other hand, appears to have been built 
up by lava flows welling out through tissui^es, and the ancient cratei"s, if any 
existed, are not clearly traceable. 

The low iX)rtion of the region consists of runs, gullies, ravines, and canyons. 
In the northern areas of the reserve these depressions are shallow and unim- 
portant, except such as head in the high mountains. In the southern portion of 
the reserve are three principal canyons with numerous tributaries. Sycamore and 
Oak Creek canyons have high precipitous walls, in places aggregating 2,000 feet 
of inaccessible cliffs. Beaver Creek Canyon is similar, but the slopes are not 
as abrupt and are general 1}^ free from rock bluffs and cliffs. 
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INTRODUCTION. 15 

SOIL. 

The principal classes of soil in the reserve are as follows: Gravelly loam, loamy 
gi'avel, sooriaceous soil, cinder, and adobe. 

The gravelly loam is the prevailing type of soil. It consists of loamy or 
adobe constituents mixed with varying percentages of volcanic debris in the 
areas covered with lava, and with limestone fragments when outcrops of that rock 
occur. The loamy gravel occurs in the limestone belt and in the northeast conier 
of the reserve, where it abuts on the desert areas of the Little Colorado. The 
scoriaceous soils prevail on the slopes of the volcanic cones and ridges and in 
their immediate neighborhood. They are distributed throughout the resei*ve, and 
are composed of a mixture of slag and pumice-like detritus, red, gray, or yellow, 
with small quantities of loamy matter intermixed. The cinder soils occur in 
situations similar to those of the scoriaceous ones, but are especially typical of the 
volcanic areas Wing between the eastern foot of San Francisco Peak and the 
Little Colorado Desert. This class of soil consists almost wholly of coarse, black, 
volcanic cinders, almost lacking loamy admixtures. The adobe soils are derived 
from the decomposition of certain kinds of lava. They occur throughout the 
reserve, but are best developed on the slopes leading to Verde Valley in the south- 
west portion of the reserve. They also constitute the bottom of all the temporary 
lakes and ponds in the region. 

The loamy soils are moderately pervious to water; the cinder and scoriaceous 
soils absorb water as readily as a sponge and part with it as freely. The adobe 
soils are not readily pervious; they quickly shed most of the water which falls 
upon them, except where badly cracked, when the fissures take up large quantities. 
However, they retain what is absorbed with great tenacity. The loamy soils are 
adapted to the growth of forests best of any in the reserve; next comes the scori- 
aceous soils with loanw admixtures. The pure cinder soils are extremely barren 
and sterile, while the pure adobe soils, owing to the cracking propensity of the 
surface, are ill adapted to forest growth. 

Most of the surface is bowlder strewn or covered with small fragments of 
lava, or, in the vicinity of volcanic vents, with coarse slag and scoriaceous matter. 
On many tracts the soil is extremely thin and imperfectl}' covers the underlying 
rough lava, constituting what is here termed '^scab land." 

DRAINAGE. 

The visible portion of the run-off, or permanent surface flow, is small, as 
most of the precipit^ition sinks cither within the reserve or in the desert and 
semidesert tracts which border it. Oak, Beaver, and Sycamore creeks are per- 
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manent streams, as is also Smith Creek, an insignificant runlet which rises on 
the eastern slopes of the crater rim of San Francisco Peak and flows a distance 
of 1 or li miles before sinking. A portion of its waters is impounded and piped 
to Flagstaff, which town depends upon it for supply. It is evident that the 
visible run-off accounts for only a small portion of the annual precipitation, most 
of which undoubtedly sinks into the fissures of the lava bed and does not again 
appear inside the reserve nor on the contiguous tracts. 

A few springs exist here and there, which are small and of little importance 
except to the particular locality. Natural tanks, which are hollows in the rock}- 
beds of small creeks, are scattered over the reserve, and artificial tanks have been 
constructed in various localities. Most of these are small, and during the summer 
are exposed to the trampling and wallowing of stock and become excessively 
filthy. Mormon Lake and Stoneman Lake are both dry, and at present are used 
either for pasture or agriculture. Eight years ago l)oth lakes were full of water, 
Mormon Lake having a depth of 10 to 15 feet and being plentifully stocked wnth 
fish. Several smaller lakes in the southern portion of the reserve are in a similar 
condition. 

The normal annual precipitation which falls on the central portions of the 
reserve between the 6,000- and 7,800-foot levels amounts approximately to 25 
inches. There arc, however, great fluctuations in the amounts, the records showing 
as low as 7 inches per annum at Flagstaff. The precipitation rapidly diminishes in 
quantity as the northern, eastern, and western areas of the reserve are approached, 
until finally a region is reached w^here semidesert conditions exist. With a rise 
in elevation above the 7,800-foot level there is evidently an increase in the 
annual rate of precipitation, but no records are in existence that show the amount 
of rainfall. There are two rainy seasons, one in July and August, the other 
from October to March or April. During the prevalence of the former the 
rains come from the southeast and east and are accompanied by a good deal of 
electrical disturbance and display, and are frequently torrential in character. 
The effect of electric storms upon the timber of the reserve is quite noticeable; 
in places as high as 5 per cent of the standing trees have been struck and killed 
by lightning, and it is a reasonable estimate that 1 per cent of the entire timber 
is destroyed b}^ this means. The fall rains begin in October and come intermit- 
tently till spring opens, changing to snow as the season advances. These storms 
come from the southwest and often are accompanied by violent gales. 

None of the elevations in the reserve reach the permanent snow line for this 
latitude, but on the northeast slopes of San Francisco Peak small drifts occasionally 
remain through the suiumer. 
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INTRODUCTION. 17 

FOREST AND WOODLAND. 
LiMt of the conifers in Sajt Frnncisr.o Mountainft ForeM Renert'e, 

Yellow pine I*inu8 ponderoaa. 

Limlx^r pine .< Pinus flexilis. 

Bri.stU»-(one pine PinuH aristata. 

Pifion Pinus edulis. 

Sinple-leaf pifioii Pinna monoph ylla. 

Red fir Pseu(lot«ujra bixifolia. 

White (ir Al)ieH coneolor. 

Arizona fir Abies arizonica. 

Engelmann 8j)ruce IMcea engelnmnni. 

( )ne-Hee(l juniper Junii)eruH occidentalis inonosperiua. 

Alligator juniiH?r Juniperus pac-hyphl<ea. 

Arizona cypress Cupressus guatialupensis. 

A complete list of the broad-leafed trees in not available, but is in part 
as follows: 

LiM of hroad-leafed trees in San lYancisco Mountains Forest Reserve. 

Aspen PopuluH tremuloides. 

Black Cottonwood Populup trichocarpa. 

Boxelder Acer negundo. 

Sycamore Platanus raceniosa. 

Utah oak Qoercus utahensis. 

Rocky Mountain oak Qoercus undulata. 

Ash. 

Black ash. 
Walnut. 
Me«]uite. 

Among the coniferous species the yellow-pine claims first rank, constituting 
over 99 per cent of the merchantable timber and about 90 per cent of the total 
forest. It is followed b}^ one-seed juniper and piiTon. The other coniferous trees 
form individually but small percentages of the total growth, and are confined to 
more or less circunLscribed tracts. Among the broad-leafed species, aspen takes 
first rank, but is closely followed by the oaks. The rest of the species of this class 
consists of isolated trees or small groups scattered on the breaks to the larger 
canyons. 

In the classification shown on PI. I the woodlands are tracts which' carry in 
part — sometimes almost exclusively — species of trees which in this region never 
attain mill-timber dimensions. As such they comprise areas supporting pure or 
mixed stands of juniper, pinon, and cypress. A few tracts covered with pure stands 
of small avspen likewise are included in the wooded areas, and in some localities a 
few isolated yellow pines may be included. The forested areas, on the other hand, 
are defined as tracts producing trees which grow to mill-timber dimensions. 

520— No. 22—04 2 
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ZONES OR TYPES OF ARBORESCENT GROWTH. 

The arborescent growth in the reserve falls naturally into three chief types or 
divisions, with one which is intermediate or transitional. These types in their alti- 
tudinal extensions, and in the species which compose them, correspond in a general 
wsy to the different ratios of precipitation which prevail over the various districts in 
which they are found. Yet here, as elsewhere, the soil moisture, not always closely 
proportioned to the annual precipitation, comes into play and limits the range of 
the different types or extends it into areas where otherwise they would not occur. 

The lowest type of growth, as regards altitudinal limitations, is that which con- 
stitutes the woodlands, a region where semiarid climatic and soil conditions obtain. 
Its chief range lie« between the 5,700- and 6,200-foot levels, but soil aridity due 
to porous and nonretentive soil constituents may extend its altitudinal range to 
7,000 feet, or even 7,500 feet. It mostly forms a fringe below the yellow-pine belt 
to the desert, treeless areas beyond. Occasionally it occurs on the slopes and 
summits of cinder cones, far in among the yellow-pine belt, always in such cases as 
a result of soil aridity. 

The zone next above that of the woodlands with their juniper and pinon stands 
is that of the yellow pine. It corresponds in a general way to subhumid climatic 
conditions. Its chief altitudinal range is between the 6,200- and the 8,500-foot 
levels. On the warm and dry southern and eastern slopes of San Francisco Peak the 
type extends to elevations of 9,200 feet, ranging into the lower limits of the humid 
area. The type forms 99 per cent of the forest in the reserve, and its chief conif- 
erous tree is the yellow pine. Here and there it is mixed with small percentages of 
red fir, alligator juniper, aspen, and oak. 

Above the yellow-pine type comes the ti'ansition type. It lies as a compara- 
tively narrow and irregular belt between the humid areas of the zone above 
and the subhumid tracts of the yellow-pine forests below. Its altitudinal range 
lies chiefly between the 8,500- and 9,800-foot levels, dipping in some localities 
considerably lower, and in others rising to 10,000 feet. It occupies the middle 
slopes of San Francisco Peak, Kendrick Peak, and the middle and upper slopes 
of Sitgreaves Peak. The type is composed of red fir, white fir, and Arizona 
fir — the latter in small proportions only — limber pine, aspen, scattered yellow 
pines, and, on San Francisco Peak, a few straggling Engelmann spruce. 

The upper zone of timber is formed by the subalpine type of forest, and 
here is characteristic of climatic conditions verging into the humid. Its alti- 
tudinal range lies between the 9,800- and the 12,400-foot levels, and therefore is 
confined to the summits of Kendrick Mountain and the upper slopes of San 
Francisco Peak. The type is composed of aspen, Engelmann spruce, bristle-cone 
pine, with small proportions of Arizona fir at such points along its lower leveb 
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where it overlaps the transition belt of timber. Among the different conifers 
which compose the type, Engelmann spruce is the dominant species. Above the 
belt of subalpine fore^st lies a narrow treeless tract generally considered as situated 
above timber line, and for this reason devoid of forest. If such is the case, then 
the timber line on San Francisco Peak runs along the 12,000-foot level, leaving 
the highest peak projecting nearly 800 feet above timber line. 

ASPECT AND CHARACTER OF TIMBER BELTS. 

The woodland growth, of juniper, pinon, and cypress is mostly made up of a 
multitude of scattering trees, small groups, copses, and stands of mediimi density, 
the latter of which occupy areas containing 100 to 300 acres. Occasionally the 
stands cover much larger tracts, as in township 24 north, range 6 east, where 
stands occur covering 0,000 to 8,000 acres. But, as a rule, the woodland type 
consists of many blocks of timber everywhere interrupted by numerous tortuous 
lanes of bare ground, varying in width from 15 to 150 feet, and irregular ti*act8 
containing 20 to 100 acres, which are either wholly devoid of trees or carry only 
a few scattering individuals. 

The yellow-pine type of forest consists of open, continuous stands, here and 
there interrupted by tracts denuded of their forests through close logging. The 
stands surround and inclose many areas entirely devoid of arborescent growth — 
so-called ''parks." These parks are of varying extent, from a mere glade of 5 
acres up to tracts embracing 14,000 acres, as in township 21 north, range 4 east. 
Surrounding the base of San Francisco Peak, Kendrick Peak, and, in a lesser 
degree, Sitgreaves Peak, the yellow-pine forest is mixed with aspen. The 
aspen occurs either in stands of pure growth, covering tracts of 5 to 250 acres, 
where it represents the first restocking of ancient fire glades, or the species is 
scattered in small bunches or as isolated trees among the yellow pines. Most of 
the aspen stands or mixtures occur on elevations above the 7,200-foot level. 
Below this altitude the aspen is largely replaced by oak as a component of the 
type. In the northern areas of the reserve the oak rarely forms stands of pure 
growth except on tracts logged to exhaustion, as in township 21 north, ranges 7 
and 8 east, where the restockings are largel}' composed of oak. Usually the 
species occurs as isolated trees, or in small clumps, often as mere brush forming 
undergrowth. On the north slope of many of the small cinder cones situated 
north of the Atchison, Topeka and Santa Fe Railroad, the yellow-pine forests 
contain admixtures of red fir standing in small copses or as scattering trees. 
The quantity of this species is insignificant 

The forest which forms the transition type consists of closely stocked stands, 
whose density is due to great quantities of aspen of all ages, in which the coniferous 
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species are set in small groups, thin lines, or as isolated trees. The aspen stands 
are especially heiivv and extensive on the north side of Kendriek Peak and on the 
north, west, and south slopes of San Francisco Peak. On the eastern side of the 
peaks and on the slopes of Sitgreaves Peak the aspen groves are much thinner, 
and the coniferous stands of the type more compact and extensive. The aspen 
stands in ev^ery case represent primary restocking after exceedinglv destructive tires 
which wiped out most of the original coniferous growth. 

The sulmlpine type of forest at its lower elevations is formed of closely stocked 
stands; of thin, scattered, low, and scrub})\' growths at the higher altitudes. Part 
of the type is composed of densely stocked stands of small aspen, inclosing ))locks of 
Engelmann spruce; part of it consists of Engelmann spruce set in pure stands, or 
mixed in varying proportions of aspen, Arizona fir, and bristle-cone pine. As ele- 
vation increases, the Jispen and Arizona fir disappear, until we reach stands composed 
chiefly of bristle-cone pine, with small percentages of Engelmann spruce, or stands 
where the relative proportion of the two species is reversed. Here, as elsewhere in 
the reserve, the pure aspen stands mark the first reforestations after fires which 
ravaged the region during Indian occupancy. 

The subalpine forest is not composed of uniform continuous stands. Everywhere 
it is broken b}'^ open, grass-covered tracts, rocky areas, where the soil cover is too 
shallow for forest growth, and large fire glades, especially on the eastern slopes of 
San Francisco Peak, where no reforestation of the burned-over areas has yet begun. 

UNDERGROWTH AND GROUND COVER. 

Only small quantities of undergrowth occur in the woodland and yellow-pine 
types of forest. In the former type Cowania m^xicana^ Failxigia parad/hva^ Btrr- 
herU fremontl^ together with seedlings and small saplings of the juniper and pinon, 
constitute the undergrowth. In the yellow-pine type aspen and oak brush form 
the principal kinds of undergrowth. In the transition and subalpine types the 
undergrowth is mastly composed of seedling trees, wild gooseberry, and i-aspberry. 
The ground cover, when present, consists of tufted and sword-forming species of 
gi-ass, and occasionally a thin layer of pine needles. The sward occurs almost 
exclusively in the woodland stands, and is composed of mesquito grass, Boutehtut 
oligoHfachya, It is rarely continuous over any considerable area, but rather forms 
irregular mats divided by intervals of bare ground. The tufted grasses prevailing 
in the yellow pine belt consist chiefly of species of /V/, Fmtuca,, and Agropyron, 
Most of them are strongly rooted species, and where not much pastured, grow in 
large, strong tufts which sometimes become tussocks. Mixed with the grass is a 
thin layer of pine needles, its depth depending on the time that has passed since 
the last fire swept over the ground. There is very little ground cover in the 
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subalpine forest. The transition typ.^ ha8 a cover which in the more open stands 
does not greatly differ from that of the yellow pine forest, while in the close-set 
stands, where the grass growth is nearly choked out, a thin layer of decaying leaves 
forms the ground cover. 

SPECIES OF TREES. 

Yellow p'uui, — At the present time this is the only tree which is being logged 
for timber within the reserve, it being the most easily accessible and forming the 
bulk of the forest. Its average total height is 85 feet, with about 10 feet of clear 
trunk. The diameter will average 18 inches, which will correspond to an age of 180 
years. Very few trees were found that exceed 3 feet in diameter, but occasionally a 
vetei'an reaches 4 feet in diameter and attains an age of 350 years. 

Limh&r pine. — This is usually a low tree with a large conical crown, and the 
clear trunk seldom exceeds 10 feet. The height of mature tnv.s varies from 30 
to 50 feet. 

BrUtle'Con^. pliie. — This is a low, nmch-branched tree, which at its lower limit 
of growth seldom exceeds 20 to 24 inches in basal diameter and 20 to 30 feet in 
height. At timber line it is a mere shrub, or its trunk, 8 to 10 feet in length, lies 
prostrate and the branches rise vertically from along its sides. 

Pifloii, — The average size of this tree through the entire woodlands is 8 to 10 
inches in diameter at the base, and 12 to 15 feet in height. Probably 100 years 
is a fair average age. 

Single-leaf ptfUm, — A small and unimportant tree of the woodland type. 

Red fir, — This tree wnll average about 22 inches in diameter and 75 feet high, 
of which 12 feet is clear trunk. The estimated average age is 125 years. Veterans 
attain a height of 100 feet and a diameter of 4 feet in extreme cases. Occasion- 
ally the clear trunks will measure 25 feet 

White fir, — This tree doe.s not differ materially from the dimensions given for 
red fir. 

ArizoiKt fir. — This is a slender tree, seldom more than 12 inches in diameter 
at the base, more frequently onh' 10 inches. It att^iins a height of 50 to 65 feet. 

EiKielnuinn Hpmce, — As it occurs here, this is always a companitively small 
tree. In close-set stands it aveniges lO to 16 inches in basal diameter and varies 
from 50 to 75 feet in height. At timber line it is reduced to a mere shrub, 4 to 8 
feet in height, but with bavsal diameter of the main stem varying from 10 to 14 
inches. 

One-need jimij)cr, — An important tree of the woodland type, having a basal 
diameter of 10 inches and a height of 12 to 15 feet. 

Alligator juniper, — An unimportant tree in this reserve, but more numerous 
to the south. It frequently grows to large diametrical dimensions at the butt. 
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CAPACITY OF THE FOREST IN MILL TIMBER. 

iff tJri^ arfta of fon?*t examined* riz, S12.5«."> acre^, the ^tand of mill timber is 
fut follow*!; 

Stand of miii timfj*rr in j'jrt*t ar^'ij. 

y^Jk/w j/i/*^ ir25,2Ss«^000 

l>*J fif !^^ 43d, 000 

Whifi- fif 5,181,000 

y,uy[\*^u9iu$h n\tTiU'f 4, 449. 000 

^HM'f jijiwri<'« :2M,000 

Tz/Ul 2,743,558»000 
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This amount of standing timber gives an average of 3,377 feet B. M. per 
acre. These figures do not, however, give a true idea of the average capacity 
of the uncut forest in mill timber, for the reason that the acreage included in 
forested areas, as given above, comprises many tracts covered with sapling stands, 
and others logged in all degrees from mere cuUings representing 5 to 20 per 
cent of the volume of mill timber on the particular tract, to logging operations 
where 80 to 90 per cent have been removed. 

It is very evident that the yellow-pine stands, even where entirely untouched 
by the ax, do not carry an average crop of more than 40 per cent of the 
timber they are capable of producing, and that the crop in the transition and 
lower subalpine belts does not exceed 8 per cent of the timber producing capacity 
of these areas. These conditions are chiefly attributable to the numerous fires 
which have swept over the region within the last two hundred years, carrying 
with them the inevitable consequences of suppression and destruction of seedling 
and sapling growth. 

A yellow-pine forest, as nearly pure as the one in this region, always has an 
open growth, but not necessarily as lightly and insufficiently stocked as is the case 
in this forest reserve. The open character of the yellow-pine forest is due partly 
to the fact that the yellow pine flourishes best when a considerable distance sepa 
rates the different trees or groups of trees. In part, also, the open stands are 
due to the habitat of the species, which chiefly is on tracts where the average ratio 
of soil moisture is too low to support heavily stocked stands. That owing to a 
low ratio of precipitation and the existence of a loose and permeable, nonretentive 
forest floor, the soil-moisture ratio is low on the areas in the reserve occupied by 
the yellow-pine type is clear enough, but yet it is sufficiently high to support 
much heavier stands than the present average, as is clearly proved by the 
quantity of timber standing on tracts not much subjected to fires during long 
periods. Taking the average stand of yellow pine on the uncut and unculled 
areas at 4,000 feet B. M. per acre, and estimating this stand as representing 40 
per cent of the ultimate capacity in mature mill timber for the entire forested 
portion of the reserve, there would be an average of 10,000 feet B. M. per acre 
as the stand of mature timber, were the forest stocked to its full capacity. The 
present stand of mill timber in the uncut areas varies from 500 to 13,000 feet 
B. M. per acre. The light stands in many cases represent tracts which were 
burned clear, or nearly so, one hundred or one hundred and twenty years ago, 
and now are stocked chiefly with sapling growths, ranging in age from 35 to 90 
years. The heavily stocked stands are largely composed of standards nearly 
approaching even-aged growths, and occur on tracts where, from some cause, fires 
were excluded mostly durihg the first five or six decades of the sapling age of 
the stands. 
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The transition type and the lower area^ of the subalpine forest are capable 
of producing stands of Englemann spruce and of mixed forests yielding 30,000 
to 4(),000 feet B. M. per acre. Such stands now exist on the west slopes of San 
Francisco Peak in a few small areas fully stocked with Englemann spruce. At 
present most of the stands of these forest types consist of mere irregular rem- 
nants after fires, carrying from to 1,2(M) feet B. M. per acre of mill timber. 



DESTRUCTION OF THE FOREST. 

The chief agencies through which the forests in the reserve are being destroyed 
are cutting, grazing, and fire. 

Cutting. — Logging operations are or have been carried on in most of the 
forested areas in the central portion of the reserve, which are or have been tribu- 
tary to railroads. In the more northern areas and over the greater portion of 
the southern areas the cutting has been light and in widely separated localities. 
The following table exhibits the total acreage on which the forest has been culled 
or cut, together with the percentages, broadly stated, of such culling or logging 
in the different areas: 

Amount of culling and logging in foreMed areas. 



' Per cent. ' 



Culled 0- 5 

Do ' 5- 15 

Do ' 15- 35 

Do ! 35- 60 

Cut I 60- 95 

Do I 95-100 

Total 



14, 270 
15,160 
8,055 
11,070 
24,780 
75, 510 



148,845 



The timber cut on these ti*acts has been converted into tie, stuU, or round 
mining timber and saw logs. On the tracts where the culling runs less than 15 
per cent chiefly tie timber has been taken, measuring from 10 to 16 inches in 
diameter 2 feet from the ground, and having sufficient clear length of trunk to 
cut two or more ties. Much of this sort of culling took place when the Atlantic 
and Pacific Railroad, now the Atchison, Topeka and Santa Fe, was building through 
the region. In some cases the tie cutters worked as much as 10 miles back on either 
side of the road and cut on both even and odd numbered sections alike, if the 
timber proved of suitable dimensions. Of the areas culled or cut more than 15 
per cent have supplied both tie and mill timber. StuU timber has come chiefly 
from tracts cut more than 75 per cent. It has been the custom first to cut out 
the timber with saw-log dimensions, then after a few years to recut the tract 
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for its stull timber. In the recent cuttings, however, all classes of timber having 
a marketable value are removed at the first cuttings, and nothing is allowed 
to remain but a few slender saplings of no commercial value. On most of the 
tracts listed as cut 95 to 100 per cent of the cutting has been of this character. 

A lumber company has extended a logging railway from the town of Williams 
into township 20 north, mnge 3 east, and up to the present time has cut over 
10,880 acres which will approximate 51,000,000 feet B. M. Their logging and 
mill plant is up-to-date in all respects, and can handle 75,000 feet B. M. daily. 

Another lumber company takes the output of a small mill located in 
township 20 north, i-ange 8 east. About 17 sections have been cut, estimated 
at 34,000,000 feet B. M., principally for ties. 

Grazing, — Grazing, especially sheep herding, is ruinous to the very young 
forest — that is, the seedling growth — and has been so ever since stock in large 
and close bands were first driven in. Cattle are fond of the young aspen which 
spring up as the first restockage on the nonforested park lands situated at the 
base and on the slopes of San Francisco Mountains. They browse on the tender 
seedlings as well as on the sprouts and suckers sent up by older roots of this 
species of tree. Sheep, however, are far more destructive to the young aspen 
growth than cattle, appearing to prefer the tender seedling and sucker growth 
to the tougher and less succulent grasses. Cattle occasionally browse on the 
young coniferous growth, especially on the season's shoots before they have 
acquired a resinous flavor. As this destroys the terminal buds, the trees so 
browsed on grow low, stunted, and biiishy. In places like the region around 
Leroux Spring, in township 22 north, range east, where a great deal of stock 
collects, for water, one may see thousands of yellow pines 3 to 5 feet high 
which thus have lost the apical and lateral terminal buds of the season's 
growth. Most of the damage to the forest by grazing is caused by the 
different bands of sheep which are herded back and forth over much or all of 
the reserve. The damage is not done to the large pines, but to the seedling 
growth while still in the cotyledon stage. The seedling growth of the yellow 
pine springs up in the latter part of July and the beginning of August, following 
close on the beginning of the first summer luins. These seedlings come from seeds 
shed late in the previous fall. Seedling growth may likewise start up in the early 
spring. There is no good reason why it should not do so, as thousands of tender 
yellow-pine seedlings 1 to 2 inches in height had appeared in many localities by 
the 15th of August. By following the drift of a band of sheep, which was passing 
over localities where these seedlings were at all numerous, a very accurate knowl- 
edge was obtained regarding the various modes in w^hich such tender growths are 
destroyed by these animals. It was found that the destruction of seedlings on any 



26 8AN FRANCISCO MOUNTAINS FOREST RESERVE, ARIZONA. 

particular tract of land ranged from 50 per cent to total after a single passage over 
such ground by a 2,000-head, close-bunched band of sheep. Some of the seedlings 
were bitten off just below the cotyledons; some were nipped in the center of the 
rosette of these leaves; many were simply broken off and trampled into the ground, 
while in other cases the entire seedling, with the seed or the husk of the seed 
attached to the roots, had been dug up and thrown out of the ground by the hoof 
of the passing sheep. As the bands of sheep are frequently driven over the same 
ground, day after day, during several weeks, the chance of any seedling growth 
surviving on such areas is exceedingly- small. Comparatively little attention, if 
any, seems to have been given by investigators to the destruction of the yellow 
pine while in the cotyledon stage. The plants are then so small that the growth 
of weeds or grass among which they nestle renders them inconspicuous, and fur- 
thermore, their aspect at this period of their existence is so very unlike a pine 
tree that ordinary observers would ahnost invariably mistake them for some kind 
of herbaceous plant. It is while in the cotyledon stage that greater and more 
widespread injury is done to the yellow pine and coniferous growth in general, by 
grazing animals, than at any subsequent time. In a region grazed so closely by 
sheep as is this reserve the destruction of the tender cotyledon growth must be 
immense, and the wonder is that any seedling pines escape. Some do, however, 
in the worst sheep-traversed tracts, but upon seeking the reason for this it is 
found that the majority of the plants preserved from destruction have come from 
seeds which accidentally lodged under stones or among various sorts of litter which 
afforded a measure of protection from the destructive hoofs and teeth of the 
animals. After the young pines have reached the age of three or four years the 
danger of destruction from grazing animals is small. 

Fire, — Fires have been of frequent occurrence in all portions of the reserve, 
and the aspect pf the present forest, as regards its capacity of mill timber in the 
yellow-pine type and its relative composition and yield in the transition and sub- 
alpine types, has been largely determined by this element. In recent years there 
has been very little destruction in the southern portion of the reserve, for although 
in places fires have inin through the timber and consumed the dry grasses and brush, 
they have not been of sufficient intensity to ignite the standing timber. 

The fires which bunied during Indian occupancy and soon after the arrival of 
the present settlers in the region were far more widespread and destructive than 
those of recent years. As the yellow-pine forest is by far the most resistant to tires 
of any type of forest in the Pacific United States, it follows that the forest of the 
composite type has suffered more severely than any of the others. For these 
reasons the higher slopes of San Francis(!0 Peak, Kendrick Peak, and Sitgreaves 
Peak, which are mostly covered with this type of forest, show more extensive 
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ravages by ancient fires than any other localities in the reserve, unless one is dis- 
posed to regard the numerous lanes throughout the woodlands and nontimbered 
parks in the yellow-pine belt as representing fire glades which have never restocked. 
This theory may be the true one, for it is a fact that the most severe and the most 
extensive of the fires of modern date have burned in the woodlands in township 24 
north, range 9 east, where on a tract, or on several connecting tracts aggregating 
4,500 acres, the juniper and pinon stands have been completely burned out, creating 
just such nontimbered lanes and " parks" as one finds in many other localities in the 
reserve, the origin of which is not so clearly traceable as in the present case. The 
most extensive and serious of the latest fires, during Indian occupancj% ip the com- 
posite type of forest have burned on the southern, western, and northern slopes of 
San Francisco Peak, covering altogether 18,000 acres. It took place about 100 or 
110 years ago, and utterly laid waste a heavily stocked stand of Engelmann spruce 
and Aiizona fir covering about 600 acres. The badlj- burned areas on which the 
destruction has been 60 per cent or more aggregate 6,790 acres. 

Fires in the yelJow-pine belt have marked with basal scars and sears 75 per cent 
of all the trees having standard dimensions. These sears vary from 6 inches to 12 
feet in length and from 3 inches to 2 feet in superficial width. The loss of mer- 
chantable timber due to fire sears and scars with attendant rot, gum cracks, bending 
and twisting of the tree stems amounts, in the yellow-pine forest, to 6 per cent. 

The greatest loss from fire in the yellow-pine type consists in the destruction of 
seedlings and sapling trees. Owing to the heavy grass growth which prevails on all 
areas not sheeped off, surface fires develop considerable heat and fiame, and death is 
certain to all seedling growth in the cotyledon stage which may happen to stand in 
the path of the fire. At the same time a good deal of sapling growth, 5 to 15 years 
old, is sure to be consumed. 

The origin of fires in recent years may, in part, be ascribed to carelessness of 
sheep herders, in part to sparks from the engines on the Atchison, Topeka and 
Santa Fe Railroad. The region is not good hunting or camping ground and few 
fires originate from the camps of hunting parties. But by far the larger number of 
fires are due to lightning strokes, and this cause has, of course, always operated. 
Electric storms are very numerous in this region during July and August. It is 
highly probable that not one passes over the reserve area without doing more 
or less damage to the forest through the medium of lightning stroke. Trees 
struck by lightning are everywhere met with, but are especially numerous north of 
the Atchison, Topeka and Santa Fe Railroad, and particularly in the blocks of forest 
growing on the cinder flats and slopes east of San Francisco Peak. Sections exist 
here on which 50 per cent of the mature yellow pine is either wholly or in part 
killed by lightning strokes. While most of the thunder showers are accompanied 
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of the poIJen by the wind, great quantities of the latter substance are required. 
Any considerable diminution of it in this respect lessens the chances for the 
fertilization of the ovules, and the imperfect or nonpoUenlzation of the ovules 
means abortive seeds whose germinating power, if not wholly lacking, is, in any 
case, low. It was also noticed that occasionally, owing to these hot dry winds, 
the young cones with ovules poUenized or nonpollenized dried up after a few 
weeks of growth. This state of affairs is not a matter of recent years alone. It 
probably has existed for centuries. The percentage of perfect seeds produced 
in any one year is therefore exceedingly small; one has only to examine the cones 
representing different years of growth that lie under the trees to become con- 
vinced of this fact. Not over 1 per cent of their ovules have developed into 
perfect seeds. When it is considered that only a very small percentage of the 
perfect seeds stand any chance of germinating so long as the wind is the only 
medium of dispersion, and accidental covering the only chance for growth, and 
that the number of seeds capable of germination produced in any^ one year is 
exceedingly small when taken in connection with the great number of trees of 
cone-bearing age existing in the reserve, the reason for the low ratio of yellow- 
pine seedling growth in this region is patent enough. 

At the higher elevations, where the transition and subalpine types of forests 
grow, the hot dry winds lose all or much of their intensity. They are cooler and 
carry more humidity. The consequence is that the production of pollen and the 
subsequent poUenization of the ovules are less or not at all interfered with, and 
abundant seed production is the result. The same thing happens on areas of the 
yellow pine belt situated in the lee of the higher peaks during the prevalence of 
the southwest and westerly gales of early summer. 

The excessively close logging, which is a common practice on the private hold- 
ing on the reserve, does not provide for a suflSciency of seed trees to restock the 
denuded areas. It was noticed that on some of the logged areas along the line of 
the Central Arizona Railroad the removal of the mature trees resulted in the 
retardation or death of the young growth. In this same district an area which had 
been logged clean was fired to remove the litter, and the result was also a complete 
destruction of the humus. On the trac*ts cut seedling growth generally is wholly 
lacking, and, aside from the natural deficienc}' of such growth arising from lack 
of seed production while the forest existed, these areas have mostly been deprived 
of their seed trees, making their restocking dependent on the chance seed blown 
in from localities where seed trees exist, or on a possible future seed production, 
fift}' to seventy-five years hence, of the few saplings left after the cutting. 

Sapling growth under 20 years of age is almost everywhere scanty. Above 
this age limit it is moderately abundant, and in most cases, on the uncut or moder- 
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atelj logged sections, sapling and pole stands varying in age from 36 to 84) years 
exist in sufficient nnmbers to restock the stands to their present volume of mill 
timber, or, in the case of those cut less than 8<> per cent, to the volume previous to 
catting. Most of the tracts cut 80 per cent and over do not contain sufficient 
sapling growth to restock, for the re&son that where the forest has been cut to 
that extent much of the older sapling or maturing timber, 10 to 12 inches in basal 
diameter, has likewise been cut to make stull timber, and these closeli- logged lands 
will not again bear a forest er|ual to the one cut off during the next 220 or 2d4J 
years. 

The reproduction of the aspen is everywhere, within the limits of its range, 
abundant. So likewise is that of the oak and of the different species forming the 
transition and subalpine belts of forest. The lowest reproductive ratio among the 
trees in these belts is that of the limber pine, closely followed by the bristle-cone 
pine and Arizona fir. 

The species of trees characteristic of the woodland growth reproduce slowly. 
The seeds of the juniper appear largely to }ye abortive. Such is also the case, at 
least in some seasons, with the seeds of the pinon; besides, the seeds of this species 
are greatly relished by hosts of rodentia, which devour large quantities of them. 

INFLUENCE OF THE FOREST ON RUN-OFF. 

It is generally believed by the people of this region that the forest cover of the 
reserve is a potent factor in regulating the run-off from the plateau, and various 
irregularities in the flow of the Verde, and such of its tributaries as head on the 
plateau, are ascribed to the cutting of the forests there. In point of fact there is not 
an iota of evidence to prove that the yellow pine forest on this plateau is, in any 
marked degree, a factor in the regulation of the run-off from the region. 

A forest to be of any importance in the retardation of the run-off from any 
particular region must, first of all, be thickly set; it must he of dense growth, the 
closer the better; it must contain a liberal amount of undergrowth, herl)aceoiis 
plants, shrubs, seedling and sapling trees, and a humus layer as a rover to the soil of 
the forest floor. There is not a pure yellow-pine forest in the western United States 
that fills these indispensable conditions. So far as the water-shedding capacity of 
the areas within the reser\'e covered with yellow-pine forest is concerned, the entire 
forest cover could be cut away and the run-off would Iw as i-egular as at present, and 
no larger. The pure yellow-pine forest is always too open and stuttered to 
afford much shade. The hot dry winds circulate freely and the evaporation is 
probably nearly as great as would be the case did no forest exist. Besides, the pure 
yellow-pine type always grows on areas where subhumid conditions lx>rdering on 
semiaridity prevail, and at the best there can not iwssibly exist a very largt^ quantity 
of water to conserve on such tracts. 
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The real surface regulator of the run-off in this reserve is the ground cover of 
tufted or sward-forniing grasses which hold the soil in place, split up and spread out 
the little rivulets of water that form during rains or while the spring break-up lasts, 
give time for their absorption by the soil, and thus prevent, to some extent, violent 
rushes of water into the channels of the different streams and runs. Much of the 
water absorbed by the soil finds its way into the fissures of the underlying rock, to 
reappear as springs in the canyons or along the breaks of the plateau. Whatever 
interferes with the ground cover of grass influences the character and rapidity of 
the run-off, because a bare surface on a slope offers no impediment to the formation 
of torrential currents which soon gully and remove the soil cover. For these 
reasons the felling of timber on the plateau does not accelerate in any pro- 
nounced way the run-off, but the excessive grazing to which most of the reserve is 
subject, and which in every case sooner or later exterminates the grass cover, will 
and does operate to hasten the run-off, and that in no uncertain manner. 

The transition and subalpine belts of timber comprise most of the features 
which should exist in stands of forest capable of exerting any influence on the 
run-off. In this reserve they occupy such a limited scope of country that, except 
in one instance, their beneficent work is not at all of any particular consequence. 
The one instance occurs on the eastern slope of San Francisco Peak, in the central 
crater of the mountain, now the drainage basin of Smith Creek. The water- 
shedding capacity of this basin is of importance to the people of Flagstaff, because 
from Smith Creek they obtain their supply. Most of this basin was stripped 
of its forest by fires of 35 or 40 years ago. Very few of the recent burns are 
reforesting. There is no ground cover of grass, or it is exceedingly scanty, 
hence after a rain of any considerable magnitude the little creek for a few hours 
carries a rushing torrent of water, which brings down great masses of loose rock 
and sand. The basin previous to the fire supported a heavily stocked stand of 
subalpine forest, and should be pernutted to restock as rapidly as possible by the 
rigid suppression of fires and absolute exclusion of grazing animals from all its 
portions. The water supply afforded by the creek is at times insufficient for the 
needs of the town. A fully stocked forest covering the basin would increase the 
flow by retarding and compelling absorption of the surface water during storms, 
and by the shade and protection it would afford against too rapid melting of the 
snows at the head of the creek in spring and early summer. 

GRAZING VAIiUE OF THE RESERVE. 

The areas of the northern Arizona Plateau now comprised within the reserve 
limits originally produced a luxuriant growth of grass. It yet is vigorous and 
abundant on tracts where, owing to various causes, chiefly lack of watering places 
for stock, excessive pasturing has not prevailed. To give an idea of the richness 
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of the gramineous flora, as well as to show the composition of the ground cover of 
grasa, there is appended a list of grasses collectetl in the northern part of the 
resen'e. It should be added that the list proljably doe> not represent more than 
60 per cent of the number of species actually growing within the resen-e. 

(wTQMMM rtUUviM in unrfherii portion of Sou Fnn»ri»ro Mnuntainx Vnrfi4 Ilei^^rrr. 
[ivtermincd by J. B. LeiberR. j 



1. Agropyron peeudurepeiiH S. A S. 

2. A. violaceam ( Hornem. ) Vasey. 

3. AgrortiP hyemalie (Walt.) B. S. P. 

4. A. verticillata Vill. 

5. Andropogtm };lonieratii8 ( Walt ) B. S. P. 

6. A. hallii Hat-k. 

7. A. hirtiflorus Kunth. 

8. Aristida arizonica Vaeey. 

9. A^. longiwta fendleriana (St^ud. ) S. it M. 

10. Blepharoneuron tricholepiH (Tow.) Nui^h. 

11. Blepharidachne kinjrii (8. Wats.) Hat^k. 

12. Bouteloua curtipendula (Mirhx. ) Torr. 

13. B. erioiKxia Torr. 

14. B. microstachya (Foiirn. ) Di^wey. 

15. B. oligo6tai-hya (Nutt.) Torr. 

16. B. prortrata I-aje. 

17. Bromufl ricbardHonii Link. 

18. Chaetochloa i^mpa<»ita (H. H. K.) Scrih. 

19. Deschampflia «e8pito«i (L.) Beauv. 

20. Elymufl canadensis 1^. 

21. Kpicampes rigens Benth. 

22. Eragroptip inajor Host. 
2:1 E. neomexicana Vasey. 

24. Festuca ovina arizonica (Vasey) Hack. 

25. F. ovina pseudovina Hack. 



28. Y, ovina Kupina ( .Schiir. ) Hack. 

27. HiUria janiesii (Tnrr. ) B^-nth. 

28. Koeleria cristata « L. ) Pen?. 

21>. Melica ]Kir\'iflora \ Porter* Scrib. 

30. Mublenltergla i»r>rt€»ri Scrib. 

31. M. racoHH*^ iMichx.) B. S. P. 

32. y\. wrigbtii Vasey. 

3:^. Munroa fMiiiarrrto« (Nutt.) Torr. 

34. Oryzo|ws niicrantba (T. & R.^ Tburb. 

35. Pbleuin alpinum L. 

36. l^inicuni barbipiilvinatam S. A W. 

37. P. bidlioHum H. B. K. 
:^. P. ballii Vafley. 

:^9. Poa brpvii>aniculata 8. & W. 
! 40. P. c«.>loradensis Vawy. 
' 41. P. eatoni Wat.^. 
I 42. Sitanion }>rovitionnn J. (t. S. 
' 43. SjH»rolH)hL*» ai«i>t»rifolins (Xees) Tburb. 
j 44. S. cryptandnw (Tt^rr.'i A. iiray. 
I 45. S. cryjjtaiulnis tiexuotjus Tburb. 



4(>. S. intvrniptus Vasey. 

47. S. raniulosns Kuntb. 

4S. Stiim <n)uuita Trin. it Rupr. 

49. S. viu*cyi Scrib. 

50. TrlMctuin snlinpicatuni ( L. ) Boauv. 



The ground cover in the yellow-pine fon^st is chietly composed of the following 
Hpeeie^s: 

(irtisfiex rollected in yeUoit^phte forvt^ itj San Fninrlnm MtmnUtimt Fort'itt I^fitenr. 
1. Ajj^pynm i)seudorei>ens. :tt). MublciiUTgia iM>rtcri. 

7. Andropogon liirtiflonu*. 1 37. Panicinii bulbosiiin. 

K. Aristida arizoni(^. 1 41. Poa ratoni. 



9. A. longiseta fendleriana. 

23. Eragn>8tifl niH)nicxicana. 

24. Fcwtucii arizonica. 
28. Koclcria cristata. 



42. Sitanion brcviflnriiin. 



' 4K. StijMi connita. 
I 49. S. viUH'vi. 



Among these species Nos. 7, 8, 24, 41, and 4J) comprise \H) p(»r cent of the entire 
cover, and supply the chief pasturage of the region. Th<»st^ siH»cies are stix)ngly 
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rooted grasses, growing in tufts, and where not pastured attain a height, at flowering 
time, of 16 to 24 inches. Nos. 21 and 30 occur in abundance along the margins of 
the various runs and in the open "parks" where water stands in the early spring. 
They form broad tufts, sometimes verging to a tussocky condition. Nos. 9 and 15 
are a low sward-forming species, occurring in the drier areas of the yellow-pine 
forests, and extending into the woodlands. 

In the woodlands No. 15 is the most common species. It is a sward-forming 
grass, never, when undisturbed, growing in tufts. It does not form a continuous 
sward, rather patches of sward interrupted by narrow intervals of bare ground, 
and is the common mesquite grass of the region. The tufted species of the woodlands 
comprise a few of those which grow in the yellow pine forests, such as Nos. 7, 8, 
24, and 48. In the cinder fields east of San Francisco Peak, the chief one of the 
tufted species, and often the only one over considerable areas, is No. 6. 

The ground cover in the transition and subalpine types of forest is chiefly 
composed of the following species: 

GroMes in traruUian and mbalpine types of forest in San Francisco Mountains Forest Reserve. 



2. Agropyron violaceum. 

3. Agrostis hyemalia. 
17. Bromufl richardsonii. 
19. Deechampeia csespitoea. 
26. Feetaca ovina peeudovina. 



2S. Koeleria cristata. 
35. Phleum alpinuin. 

40. Poa coloradensis. 

41. Poaeatoni. 

50. Trisetum Bubepicatum. 



Among these, Nos. 2, 17, 25, 40, and 41 constitute 70 per cent of the cover. 

When the various grasses here enumerated are closely and persistently pastured, 
particularly by sheep, they die out or becx>me much reduced in size and vegetative 
activity, and various changes take place in the character of the subsequent vegetation 
on such tracts. Thus, in the woodland the destruction of the turf-forming grass, 
No. 15, is followed by exuberant growths of various low desert shrubs and herba- 
ceous Compositee, particularly species of sunflowers. They color the landscape 
brilliantl}' yellow, but have little value for pasturage. Where the woodlands and 
the forest blend, or occasionally overlap, the destruction of the different tufted and 
sward-forming grasseis is followed by thick growths of tall weedy Compositas allied 
to the sunflower tribe, species of milk weed, wild tobacco, etc. In the yellow pine 
belt the extermination of the tufted grasses is followed by the growth of the follow- 
ing annual species of grass, naniely: BouteUma prostrata and Sporobolua rarmdomia. 
The latter species is particularly abundant and invariably occupies the worn-out 
sheep runs to the almost complete exclusion of all other species except Agropyron 
pseudorepena. The two annual grasses named are of no value for pasturage purposes. 

The grazing capacity of the reserve is, at the present time, too heavily taxed. 
Most of the area south of the Atchison, Topeka and Santa Fe Railroad is eaten or 
52a-No. 22—04 3 



84 SAN FBANCI9CO MOUNTAINS FOBE8T RESEBVE, ARIZONA. 

sheeped out, and like conditions prevail on most of the west half, as well as on the 
north and east tiers of townships in the area of the reserve situated nortti of that 
railroad. The region having the best grazing value is now confined to a circle of 
9 or 10 miles radius, with San Francisco Peak for its center. 

The destruction of the pasturage is chiefly due to excessive sheep herding, more 
particularly to the trampling of the herd than to grazing. After July 1 sheep eat 
comparatively little of the larger and coarser grasses. They browse extensively on 
weeds, young aspen when obtainable, and on some of the more tender sprouts or 
stalks of the less conspicuous sorts of grass; but the trampling continues, and on a 
run where any considerable number of sheep have been herded for three or four 
weeks the strongest and most vigorous growth looks as though some mighty leveling 
or crushing machine had passed over it. 

EPPKCT8 OP SHEEP HERDING ON PORE8T PLOOR. 

The immediate effect of excessive sheep herding is invariably to loosen and 
pulverize the soil to a dust-like consistency. The pulverizing effect may extend 
to a depth of 2 to 4 inches during a season, depending on the number of bands 
passing over any given area and the length of time they are confined to or herded 
on any particular run. The loosening of the top soil facilitates its wasting and 
washing by rains and running water, and as several successive loosenings and 
washings may occur during a season on the same area, the amount of soil removed 
may be considerable. The evil effects that follow the breaking up of the surface 
of the forest floor are much intensified where the sward of grass or the tufted 
species of this class of vegetation have been cropped off clean, and the wastage of 
the soil by running water is thus greatly accelerated on such areas. The character of 
the slope, whether steep or of easy gradient, is an important factor. In the portion 
of the reserve north of the Atchison, Topeka and Santa Fe Railroad the slope is 
slight and in many places rather indefinite; hence, with the exception of the imme- 
diate slopes of San Francisco Peak, Kendrick Peak, and Sitgreaves Peak the loos- 
ening of the soil, so far as it affects its wastage into the different runs and stream 
channels; is of little consequence. But on the areas south of that line of railroad the 
reserve abounds in ravines and canyons with steep rocky slopes. The sheeping of 
these slopes, with attendant destruction of the grass cover and loosening of the soil, 
is productive of a steady, if not rapid denudation of these areas down to the under- 
lying bed rock. It is true there can never l)e any very deep gullying in this region, 
because the soil cover is too thin, and the underlying hard lava does not wear to 
any appreciable extent in the course of centuries; but the productive soil is Wing 
removed, the barren bed rock is coming to the surface, and the lower areas of the 
Verde are being more and more subjected to sudden torrential ttooils tvoiu the 
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canyons heading in the plateau. This latter state of affairs is not brought about 
by the cutting of the timber on the plateau, but is due to the destruction of the 
grass cover and to the denudation of the underlying bed rock through the effects 
following the excessive sheep herding and other forms of close pasturing in the 
south half of the reserve. 

NONTIMBERED TRACTS. 

The nontimbered lands are such in part owing to aridity of soil and climate, 
in part because the lands are too rocky and the soil cover too thin to support forest; 
others — small tracts only — are situated at limits above arboreal growth; other tracts 
possess an exceptionally sterile soil, while a considerable portion of these timberless 
lands consist of the so-called ''parks." Some of the nontimbered tracts owe their 
condition to deforestation by tire and deficient restockage, and a few consist of 
bottoms of intermittent ponds and lakelets. Aridity of soil and climate are, how- 
ever, responsible for the largest acreage of timberless land. The most extensive 
areas are in the townships bordering the north, east, and west boundaries of the 
reserve. Large " parks" occur in townships 21 and 22 north, ranges 4 and 5 east, 
one of them containing 16,000 acres. Smaller tracts of nontimbered land are scat- 
tered throughout the reserve, chiefly as arid slopes and summits of cinder cones and 
ridges. Usually the timberless lands are grassed over, or, where sheeped out 
or otherwise too closely pastured, bear more or less close or open growths of 
low-growing desert or semidesert shrubs; but much of the nontimbered cinder flats 
and slopes of San Francisco Peak bear no vegetation of any sort. Some of the 
nontimbered areas are capable of reforestations, and large ti'acts will in time restock 
with forest, provided fires and grazing are reduced to a minimum; but there still 
remains a large percentage of these lands too arid for the growth of forest-forming 
species of trees, or even of the woodland type. 

AGRICULTURAL VALUE. 

The reserve is not an agricultural region, the area under tillage aggregating 
only about 2,500 acres. The lands under tillage are situated chiefly in the dry beds 
of Stoneman and Mormon lakes, along Oak Creek, in hollows in the lava sheet, 
or at the foot of ridges where local areas of seepage exist. The crops produced 
consist of oats, wheat, and potatoes. Fruits are not raised, not even any of the 
bush fruits. 

DETAIIiED DESCRIPTIONS. 

Township 15 North, Range 6 East. 

Sections 1 to 18, inclusive, are within the reserve, and are situated on the lower 
terraces of Colorado Plateau drained by Verde River. The soil is mainly black 
adobe. The woodland growth consists chiefly of one-seed juniper and single-leaf 
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pifion, which are mostly small, althoufifh the juniper reaches fence-post dimensions, 
for which purpose it is frequently cut. Reproduction is not sufficient to maintain 
the present density of stand nor is there any advanoe over the nontimbered areas. 

In the south half of this township^ outside of this reserve, there are divers small 
areas of Beaver Creek bottom lands under cultivation, aggregating about 60 acres. 
The township lias little value for pasturage, as it was long ago thoroughly sheeped. 

Tbforts im no Umljer. 

Township 15 North, Range 7 East. 

KecCiOttft 1 to 2^, inclusive, are within the reserve and are drained by Beaver 
Creek, a tributary of Verde River. The surface is steep, rough, and broken, lying 
on the upper terraces of Colorado Plateau. The soil is adobe with considerable 
stone. 

There is no timber. 

fsXatid of $pecie» in T. IS N., R. 7 E, 

Cords. 

Arizoiui cxpruMf 2, 300 

Township 15 North, Range 8 East. 

Sections 1 ta 24, inclusive, are within the reserve. The surface is steep, rolling, 
and broken, with a stony adobe soil. The drainage is westward into Beaver Creek. 

SUit^ of 9peeU» in T. 16 N., R, 8 E. 

Cords. Feet B. M. 

Yellow piiKe 6,500,000 

Ari£^>iiA cypresB 3,820 

Oak 700 

Total 4,520 

Pweti of/ndUioiut in T. 15 A'., R. 8 E. 

Average total height of yellow pine feet. . 75 

Average height, clear do. . . 8 

Average diameter, breast-high inches. . 16 

liea^l per cent. . 5 

DiiMiaided do. . . 20 

Average age years. . 160 

Uepnidiu;ti<Hi Poor. 

Township 15 North, Range 1> East. 

Hections 1 to 18, inclusive, are within the reserve. It is a rolling and broken 
area situated on the broad divide between Little Colorado and Verde rivers. The 
yellow pine \a very scattering and of poor quality. It will log best to the south and 
wetit. 
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/Stond of species in T. 15 iV., iJ. 9 E. 

Cordg. Feet B. M. 

Yellow pine 17, 000, 000 

Oak...:. 480 

F[yrest conditions in T, IS K, R. 9 E. 

Average total height of yellow pine feet. . 75 

Average height, clear do. . . 10 

Average diameter, breast-high inches. . 15 

Dead per cent. . 2 

Diseased do... 15 

Average age years. . 150 

Reproduction Medium. 

Township 15 North, Range 10 East. 

Only sections 1 to 6, inclusive, of this township are within the reserve. The 

tract is situated on a high plateau with a gently rolling or sloping surface which 

drains into Little Colorado River through Sunset Canyon, which is outside the 

reserve boundary. 1%e soil is stony adobe and supports a scattering forest and 

woodland of poor trees. 

Stand of species in T. 15 A"., R, 10 E. 

Cords. Feet B. M. 

Yellow pine 4,000,000 

Arizona cypress , 236 

Oak 850 

Total 1,085 

F(yrest condUUms in T. 15 N., R. 10 E. 

Average total height of yellow pine feet. . 75 

Average height, clear do. . . 8 

Average diameter, breast-high • inches. . 16 

Dead per cent. . 3 

Diseased do. . . 15 

Average age years. . 160 

Reproduction Poor. 

Township 15 North, Range 11 East. 

Only sections 1 to 6, inclusive, are within the reserve. The tract has a gently 
rolling surface which di*ains into Sunset Canyon. The soil is a stony adobe which 
supports only a very light scattering woodland. 

There is no timber. 

Stnnd of species in T. 15 N., R. 11 E. 

Cords. 
Arizona cypress 900 
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Township 16 North, Range 6 East. 

The northern area consists of rolling plateau land capped with lava. In the 
central portion the plateau breaks off to the valley of the Verde, forming a series 
of magnificent cliffs 1,000 to 2,000 feet in height. The soil is gravelly loam^ here 
and there changing to adobe. In the southern part of the township the soil is mixed 
with limestone debris from the cliffs. 

There is no permanent flow of water except where Oak Creek crosses the north- 
west corner of the township. The northern tier of sections is wooded with single- 
leaf pifion and one-seed juniper. The growth is thin and scattering, and the trees 
are low, limby, and knotty, and grow mostly in places that are inaccessible. There 
is no reproduction. The accessible portions of this township were long since over- 
sheeped and the grasses have not yet recovered. 

There is no timber. 

Township 16 North, Range 6 East. 

In the northern portion are steep terraces where the Colorado Plateau breaks 
into Verde Valley. The southern portion is rolling land, cut by numerous gullies 
and ravines, and intersected by an intermittent tributary of Beaver Creek. The soil 
is loamy adobe with a stony and bowlder-strewn surface. Large arei^ bordering 
Beaver Canyon have no soil, a rough vesicular lava forming the surface. There 
is no permanent surface flow of water. The woodlands are chiefly in the south- 
west quarter and consist of one-seed juniper, single-leaf pifion, and a few yellow 
pine and oak, all of which are shorty stunted, limby, and knotty, and have only 
a fuel value. 

Reproduction of juniper is extremely slow and uncertain, and the small 
quantity of yellow pine is not increasing, nor does there appear to be any advance 
over the nontimbered areas. The lands, wherever accessible, have been sheeped 
so long that the grass has been exterminated. 

There is no timber. 

Township 16 North, Range 7 East. 

The northern half of this township consists of sloping lava terraces constituting 
the upper breaks of Colorado Plateau to Verde Valley. The southern half is 
rolling land; in the eastern sections the surface rises into ridges and cones of 
volcanic origin. It is cut by rocky runs, i*avines, and gorges tributary to Beaver 
Creek. The soil is loamy adobe, cindery, and scoriaceous near the cones and 
volcanic ridges, and the entire surface is stony and bowlder strewn. 

There are no perpetual streams or springs, but in section 7, in a rocky ravine, 
are three small natural tanks — mere hollows in the rocky bed of the stream — 
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which serve as catch basins for limited quantities of storm water which they hold 
throughout the year. The woodland is chiefly in the south half and bears one-seed 
juniper and single-leaf pinon. The growth is generally low, but the juniper attains 
sufficient size to yield fence posts, for which purpose it is occasionally used. 
There is but little reproduction, and the tendency is seemingly toward extinction 
of the species. The township has no pasturage value, having long since been 
sheeped out. 

There is no timber. 

Township 16 North, Range 8 East. 

The surface is rolling and broken. The axis of a small secondary divide 
crosses the township from southeast to northwest and results in some erratic 
drainage, which, however, is all into Verde River via the tributaries of Beaver 
Creek. The soil is stony adobe. The area known as Stoneman Lake is now dry 
and a portion of it is farmed. It is bounded on the north, east, and south by 
precipitous walls 500 to 600 feet high, and on the west the rim is 100 feet in 
height. As late as 1894 this lake contained water. 

Stand of species in T, 16 N., R, 8 E, ^ 

Cords. Feet B. M. 

Yellow pine 34,000,000 

Arizona cypress 2, 670 

Oak 1,140 

Total 3,810 

Forest conditions in T, 16 N., R, S E, 

Average total height of yellow pine feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 16 

Dead per cent. . 5 

Diseased do 20 

Average age years. . 165 

Reproduction, in northeastern portion Good. 

Reproduction, elsewhere Medium. 

Township 16 North, Range 9 East. 

This township lies upon the main divide between Little Colorado and Verde 
rivers, and although presenting no features of high relief has a rolling and broken 
surface, which reaches an elevation of 8,000 feet above the sea. The soil is a 
stony adobe which supports an old-growth forest of good-quality timber along 
the creek beds and ravines. On the higher elevations the timber is rough and 
of poorer quality. Pine Spring is located in section 13. 
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Stand </ ipeciM m T. /tf X, A P JEL 

Cordt. Feet RIC. 

Yeliw piDft 66,500,000 

(JMk 10,620 

Fored wndiiumM in T. 16 A', R. 9 E. 

Aven^ toUU beii^t of yellow pine feet.. 90 

A ^eraiBe beight, dear do 10 

Av4frsiee duuaaeier, breMt'higfa inches.. 20 

Lteid percent.. 2 

I/uetttted do 15 

Av«;nge a^^^ years.. 180 

Eeprrjd ucti/io Medium . 

TowNHHip 16 North, Range 10 East. 

Tbii» township han a rollin^if Hurface with a gentle slope toward the east, draining 
into the Little Colorado River through Sunset Canyon. The stony adobe soil sup- 
ports a fair stand of yellow pine, of which only 30 per cent is good quality, but 
which can lie logged to the north or east very cheaply. 

Stand fff MpecUs in T. 16 JV., H, 10 E, 

Cordfl. Feet B. M. 

Yellow pine 12,250,000 

KriwmA cyproiw 16, 200 

Oak 4,270 



Total 20,470 

Fffrai c/mditunui in T. 16 A', R. 10 E. 

Avffra^f) total height of yellow pino feet.. 80 

A vera^e height, clear do 8 

A veraffff diameter, breaMt-high inches.. 18 

Dea^l percent.. 5 

IHW4MWMI do 20 

A v<rraK<) ttK" years. . 175 

JitftpHKliurtlori Poor. 

TowNHHiP 16 NoKTii, Range 11 East. 

Thw gf^rufml Hurfa<»ii is rolling, cut by two deep gulches of the Sunset Canyon 
dminago, tributary to which are numerous small ravines. The soil is adobe, mixed 
with a large proportion of stone, and supports a heavy and evenly distributed 
ViKKlland of Arizona cypntsH and alligator juniper. 

Then*, is no timlMsr. 

Stand of gpeciet in T, 16 N., R. 11 K 

Cords. 

Arijsoria ryprew 46,050 

AlliiraUir juniiicr Unimportant 
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Township 17 North, Range 4 East. 

The western areas consist of rolling tracts of limestone and lava terraces, rising 
in the eastern portion into perpendicular cliffs 1,600 to 2,000 feet high, which here 
form in part the western breaks of the Colorado Plateau. The soil is a gravelly 
loam, chiefly derived from decomposition of the lava. There are no permanent 
surface streams, springs, or tanks. There is no wooded area, but here and there 
occur scattered trees of single-leaf pifion and one-seed juniper. The accessible areas 
have long since been sheeped off. 

There is no timber. 

Township 17 North, Range 5 East. 

This township lies on the western breaks of Colorado Plateau, and has a very 
rough and broken surface. Oak Creek, a perpetual stream, flows across the south- 
east quarter in a very deep rocky canyon, and a smaller tributary canyon cuts the 
township north and south. The surface is barren, rocky land, with a thin covering 
of loam or adobe in places, and supports no woodland save a few scattering Arizona 
cypress, alligator juniper, cottonwood, sycamore, and oak. 

There is no timber. 

Township 17 North, Range 6 East. 

This township is a high plateau of rolling land, deeply cut by the canyon of Oak 
Creek in its northwest quarter and by tributary canyons which drain southward. 
The surface is mostly stony, with some adobe on the plateau, and supports a scattered 
woodland and a heavy undergrowth along Oak Creek of oak, cottonwood, willow, 
and sycamore. 

There is no timber. 

Stand of species in T. 17 iV., B. 6 E, 

Cords. 

Arizona cypress 5, 850 

Oak 1,950 

Total 7,800 

Township 17 North, Range 7 East. 

This irregular township lies on the upper breaks of Colorado Plateau, and has 
a rolling surface cut by numerous canyons. The soil is adobe. The timber is 
chiefly upon the high plateau, and its natural outlet would be southward, although 
it can be logged northward should occasion require. 

Stand of species in T. 17 N,, R. 7 E. 

Cords. Feet B. M. 

Yellow pine 15,500,000 

Arizona cypress 3, 200 

Oak 3,160 

Total 6,360 
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Faruit ecndiHom in T H X, R, 7 R 

Avefage total height of yellow pine feet.. 75 

Average height, clear do 9 

Average diameter, brea8t>higb inches.. 17 

Dead percent.. 5 

Diaeaaetl do 20 

Average age years.. 170 

Beprodnction Poor. 

Township 17 Nobth, Range 8 East. 
The surface \» rolling and broken, and is cut by numerous small canyons and 
rarineH, which form in part the flood drainage of Beaver Creek. The soil is a 
Tery stooy adobe, with a nlight admixture of loam. About 40 per cent of the 
yellow pine \h of good quality. 

HUtnd of 9perie9 in T 17 M. IL 8 E. 

Cords. Feet B. M. 

Yelkfwpintff 71,000,000 

(mk 12,800 

AfiMtmm iji^mm 360 

TriUl 13.160 

AWil etmditUmM in T 17 N,, R. S R. 

AvMigef^l iM^ighlof ytiUow pine feet.. 80 

Averagv* liHght, tricar do 10 

Average diameter, lm«iit-li igh indies. . 16 

IJwmI percent.. 3 

l>liieaaed do.... 15 

A verage age years . . 1 75 

KeprvKluirtion Medium. 

Township 17 North, Range 9 East. 
ThiM towHHhip lieM on liotb sides of the main divide between Little Colorado and 
Vi$rd(^ rivern, and has a steep, rough, and broken surface, and a stony adobe soil. 
It MupiMirtM a fair stand of timber, of which about 40 per cent is of good quality. 

Sland of tpecies in T, 17 X, R. 9 E, 

Cords. Feet B. M. 

Velluw pine 80.000,000 

Oak 6,775 

Fbrtft amditiom in T 17 X., R, 9 E. 

Avuragi) total height of yellow pine feet.. 80 

Average huight, rlear do 10 

A vitragu diauietiir, breast-high '. inches. . 16 

IkMiil per cent. . 2 

I )ilAtUlilM I do 15 

A Viiruge age - years. . 175 

Hepruiluctiou Medium. 
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Township 17 North, Range 10 East. 

Nearly all of this township is situated upon a broad and nearly level portion of 
Colorado Plateau at the head of the Canyon Diablo drainage, and has less relief than 
any other township in the reserve. The surface soil is a very stony adobe. 

Stand of species in T. 17 N., R, 10 E, 

Cords. Feet B. M. 

Yellow pine 38,250,000 

Oak 4,800 

Arizona cypress 1, 785 

Total 6,585 

F(yrest conditions in T. 17 N,, R. 10 E. 

Average total height of yellow pine feet. . 85 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Dead per cent.. 4 

Diseased do 20 

Average age years. . 180 

Reprodnction Poor. 

Township 17 North, Range 11 East. 

The surface is a gently sloping area at the head drainage of Canyon Diablo and 
has few features of relief. The soil is stony with an admixture of adobe and sand, 
and supports only a fair woodland, evenly distributed. 

There is no timber. 

Stand of species in T, 17 N., R. 11 E. 

Cords. 
Arizona cypress 58, 150 

Township 18 North, Range 4 East. 

The surface is rolling mesa land, along the west line breaking off to Sycamore 
Canyon in a series of cliffs 1,500 to 2,000 feet high. The soil is sandy and gravelly 
loam, in places adobe like, in others mixed with limestone debris. There are no 
permanent surface streams, springs, or tanks. All the accessible portions have been 
thoroughly sheeped. 

There is no timber. 

Township 18 North, Range 5 East. 

The northern and western tiers of sections are upon high mesa land, which 
breaks by cliffs 1,000 to 1,200 feet high into a very rough and rocky basin, which is 
tributary to Oak Creek. There is very little adobe in the rocky soil. 

Stand of species in T. 18 N.y R, 5 E, 

Cords. Feet B. M. 

Yellow pine 11,750,000 

Arizona cypress 1,460 
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Forest condUiwis in T. 18 .V., R. 7 E. 

Average total height of yellow pine feet. . 85 

Average height, clear do 10 

Average diameter, breast-high .inches. . 20 

Dead per cent.. 2 

Diseased do 10 

Average age years. . 180 

Reproduction Mediom. 

Township 18 North, Range 8 East. 

This township is upon the Little Colorado- Verde divide, which here reaches an 

elevation of 8,400 feet at Mormon Mountain, in sections 2 and 11. The relief is 

not great, as the mountain rises only 1,000 feet above the adjoining areas of plateau, 

which present a gently rolling surface. The soil is a stony adobe. On the exposed 

elevations the timber is short and rough, but in the protected areas and along 

the ravines there is some very good quality yellow pine, which can be logged 

northward. 

Stand of species in T. 18 A'., R. 8 E, 

Cords. Feet B. M. 
Oak 9,400 

Yellow pine 105,000,000 

Red fir 1,750,000 



Total 106,750,000 

Forest conditions in T. IS N., R. 8 E. 

Average total height of timber trees feet. . 90 

Average height, clear do 11 

Average diameter, breast-high inches. . 20 

Dead per cent.. 2 

Diseased do 10 

Average age years. . 180 

Reproduction Good. 

Township 18 North, Range 9 East. 

There are three features of surface relief in this township. The eastern half 
is a nearly level plateau, which marks the summit of the divide between the 
drainage of Canyon Diablo and Walnut Canyon. The greater portion of the west 
half of the township is a depression about 200 feet deep, which until 1894 held a 
body of water 10 to 15 feet deep, known as Mormon Lake, but which to-day is 
sufficiently dry to be crossed by wagon roads and to furnish some good pasturage 
land. The Little Colorado- Verde divide borders the lake bed on the west, and its 
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lower slopes furnish the only bold topo^pmphy in the township. The soil is a stony 
adobe. About 40 per cent of the yellow pine is of good quality, and can be 
cheaply logged northward. 

SUmd of tpedes in T. 18 N., R. 9 E, 

Cordi. Feet B. M. 

Yellowpine 24,250,000 

Oak 3,405 

Arixona cypress 1 , 1 70 

Total 4,576 

Fbred condiHom in T. 28 N,, R. 9 E. 

Average total height of >'ellow pine feet.. 95 

Average height, clear do 10 

Average diameter, breast-high inches. . 22 

Dead percent.. 2 

Diseased do 15 

Average age years. . 190 

Reproduction Medium. 

Township 18 North, Range 10 East. 

The surface is gently rolling excepting along the east boundary, where numerous 
ravines tributary to Canyon Diablo make some relief. The stony adobe soil supports 
a very scattering woodland and a small area of poor timber. It is easily accessible 
from any direction and can be logged cheaply. 

Stand of species in T. 18 N., R. 10 E. 

Cord*. Feet B. M. 

Yellow pine 4,000,000 

Arizona cypress 3, 975 

Forest cofidiiioTis in T. 18 N,, R, 10 E, 

Average total height of yellow pine feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 20 

Dead per cent. . 5 

Diseased do 15 

Average age yearH. . 180 

Reproduction Poor. 

Township 18 North, Range 11 East. 

The rolling surface of this township is drained by numerous ravines into one of 
the principal tributaries of Canyon Diablo. The stony adobe soil supports a good, 
evenly distributed woodland. There is no timber. 

liHtand of species in T. 18 A'., R. 11 E. 

Cords. 

Arizona cypress 73, 500 

Alligator juniper Uniiniwrtant. 
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Township 19 North, Range 1 East. 

The surface is rolling, with a slope to the southwest into Hall Canyon, a tribu- 
tary of Verde River. The soil is an adobe, much mixed with stone, and suppoits a 
very thin and scattering woodland. There is no timber. 

Stand of species in T. 19 iV, R. 1 E. 

CordB. 
Arizona cypress 3, 810 

Township 19 North, Range 2 East. 

The upper terraces of Colorado Plateau cross this township, resulting in a 
very steep, rolling, and broken surface, with a rocky soil containing some adobe. 
The woodland is somewhat evenly distributed, but the timber is all above the brink 
and only about 30 per cent is of good quality. 

Stand of species in T. 19 iV., R. 2 E, 

Cords. Feet B. M. 

Yellow pine 13,500,000 

Arizona cypress 19, 250 

Oak 400 

Total 19,650 

FweA conditions in T. 19 N., R. 2 E. 

Average total height of yellow pine feet. . 90 

Average height, clear do 10 

Average diameter, breast-high inches. . 20 

Dead per cent. . 2 

Diseased do 10 

Average age years. . 200 

Reproduction Medium. 

Township 19 North, Range 3 East. 

The greater portion of this township is situated on a broad divide between Hall 
Canyon and Sycamore Canyon, and hns a very steep, rough, and broken surface 
which will make the timber diflScult and expensive to handle. Above the upper ter- 
races of Verde Valley the yellow pine is evenly distributed, and about 50 per cent 
is of good quality. 

Stand of species m T. 19 A'., R. 3 E. 

Cords. Feet B. M. 

Yellow pine 81,500,000 

Oak 7,500 

Arizona cypress 3,675 

Total 11,175 
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Forest conditions in T. 19 A'., R, 6 E. 

Average total height of yellow pine feet. . 85 

Average height, clear do. . . 14 

Average diameter, breast-high inches. . 20 

Dead per cent.. 2 

Diseased do. . . 18 

Average age years. . 200 

Reproduction .' Medium. 

Township 19 North, Range 6 East. 
This irregular township covers a lafge and very irregular basin at the head 
of Oak Creek and is a rough and broken area. With the exception of a small 
tract along the east line of the township, it will be very difficult and expensive 
to log. About 40 per cent of the yellow pine is of good quality. Along the 
creek is a dense undergrowth of oak, sycamore, cottonwood, willow, and pine. 

Stand of species in T. 19 N., R. 6 E. 

Cords. Feet B. M. 

Yellow pine 78,750,000 

Oak 21,400 

Fwest conditions in T. 19 N., R. 6 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 10 

Average diameter, breast-high inches.. 17 

Dead per cent . . 2 

Diseased do... 17 

Average age years. . 165 

Reproduction Medium. 

Township 19 North, Range 7 East. 

This irregular township straddles the main divide between Little. Colorado 

and Verde rivers and has a rolling and gently sloping surface. About 50 per 

cent of the yellow pine is of good quality and can be logged very cheaply 

northward. 

Stand of species in T. 19 N., R. 7 E. 

Corde. Feet B. M. 

Yellow pine 91,250,000 

Oak 5,395 

Forest conditions in T. 19 N., R. 7 E. 

Average total height of yellow pine feet. . 85 

Average height, clear do. . . 11 

Average diameter, breaat high inches. . 18 

Dead per cent. . 2 

Diseased do. . . 15 

Average age years . . 1 80 

Reproduction Medium. 

520— No. 22—04 4 
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Township 19 North, Range 8 East. 

The rolling and broken surface of thin ^township is drained by Walnut Canyon 
and supports an evenly distributed stand of timber of which about 40 per cent is of 
good quality. A logging railroad has been operated from the north as far as section 
8 with a sawmill in T. 20 N., R. 8 E. 

t%ind of tpedes in T. 19 N., R, 8 E, 

CordH. Feet B. M. 

Ydlowpine 56,000,000 

Oak 1,680 

Jbrerf candUUma in T. 19 N,, R, 8 E, 

Average total height of yellow pine feet.. 80 

Average height, clear do 11 

Average diameter, breast-high inches. . 18 

Dead - per cent . . 5 

Diseased .• do 20 

Average age years.. 180 

Reproduction Medlom. 

Township 19 North, Range 9 East. 

The surface of this township is gently rolling, except some of the terraces of the 
Little Colorado dminage, which are steep. The timber is mostly old growth and 
about 40 per cent is of good quality and easily accessible. A logging railroad was 
built into this township, but has been abandoned and the rails removed. 

Stand of species in T. 19 JV., R. 9 E. 
* Cordn. Feet B. M. 

Yellowpine 23,500,000 

Arizona cypreee 12, 850 

Oak 3,545 

Total 16,395 

Forest conditions in T. 19 X.y R. 9 E. 

Average total height of yellow pine feet. . 90 

Average height, clear do 11 

Average diameter, breast-high inches. . 18 

Dea<i I)er cent. . 5 

Diseafled do 15 

Average age years.. 185 

Reproduction Poor. 

Township 19 North, Range 10 East. 
The southwestern portion of this township is nearly level plateau land which 
breaks by a steep terrace into the slopes of the Canyon Diablo tributaries. The 
soil is a stony adobe. 
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There is no timber — only a few scattering yellow pines. 

Stand of species in T. 19 N,, R. 10 E, 

Cords. 

Arizona cyprcM 40, 875 

Oak 500 

Total 41,375 

Township 20 North, Range 1 East. 

This township contains the northern end of the upper teriuces of Verde 
Valley and presents a rolling and broken surface, except in the northeast portion, 
which is comparatively unbroken. The soil is a stony adobe. Both woodland 
and forest show a rather poor growth and the timber will be difficult and 
expensive to handle. 

Stand, of species in T, 20 iV., iJ. 1 E. 

Cords. Feet B. M. 

Yellow pine 9,260,000 

Arizona cypress 2, 425 

Odk 910 

Total 3,335 

Forest conditions in T, eo K, R, 1 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do 8 

Average diameter, breast-high inches. . 18 

Dead per cent. . 5 

Diseased do 20 

Average age years. . 170 

Reproduction Poor. 

Township 20 North, Range 2 East. 

The surface is nearly all rough and broken, with steep terraces and numerous 
deep ravines. A secondary divide crosses this township and suggests that it be 
logged both northward and southward, although at the best it will be diflScult and 
expensive logging. The best of the timber is along the eastern boundary and by 
means of a railway can be made tributary to the city of Williams. 

Stand of species in T. SO A", R. 2 E. 

Cords. Feet B. M. 

Yellow pine 69,000,000 

Oak 5,675 

Arizona cypress 720 

Total 6,395 
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Forest condiHoM in T. 20 X, R. 2 E. 

Average total height of yellow pine feet.. 90 

Average height, clear do 10 

Average diameter, breast-high inches. . 20 

Dead percent.. 5 

Diseased do 20 

Average age years. . 190 

Reproduction Medium. 

Township 20 North, Range 3 East. 

The surface is rolling, with a gentle slope toward the east, and is drained by 
Sycamore Canyon. The soil is adobe and very stony. The timber can be logged 
northward to good advantage. Some years ago a lumber company had a line of 
logging railroad across the northern part of this township and cut most of the 
timber tributary to it, but at present they are operating farther west The timber 
now standing is about 40 per cent good quality. 

Stand of species in T, 20 iST., R, S E, 

Cords. Feet B. M. 

Yellow pine 82,000,000 

Oak 6,925 

Forest conditions in T. 20 N., R. S E, 

Average total height of yellow pine feet. . 85 

Average height, clear do 10 

Average diameter, breast-high inches. . 17 

Dead per cent . . 3 

Diseased do 22 

Average age years. . 185 

Reproduction Medium. 

Township 20 North, Range 4 East. 

This township is badly cut up by six deep canyons tributary to Sycamore 
Canyon and the high land is rough and broken. There is a good stand of timber, 
wbic*h is unevenly distributed and about 50 per cent of it is of good quality. It 
will have to be logged southward and will be diflScult and expensive to handle. 

Stand of species in T. 20 N., R, 4 E, 

Cords. Feet B. M. 

Yellow pine 97,500,000 

Oak 6,565 
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Foreat condUions in T. 20 N., R. 4 E. 

Average total height of yellow pine feet. . 90 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Dead per cent.. 2 

Diseased do 20 

Average age years. . 190 

Reproduction Medium. 

Township 20 North, Range 5 East. 

Areas along the north and west boundaries are upon the rough and broken 
slopes of Sycamore Canyon, but the rest of the township is on Colorado Plateau 
and has a rolling- surface. The soil is adobe and stone and supports an excep- 
tionally heavy forest of yellow pine, of which about 50 per cent is of good 
quality. All the timber on the plateau can be logged northward very cheaply. 

Stand of species in T. eo N., R. o E, 

Cords. Feet B. M. 

Yellow pine 151,500,000 

Oak 6,885 

Forest conditions in T. 20 N.j R. 6 E. 

Average total height of yellow pine feet.. 95 

Average height, clear do 11 

Average diameter, breast-high -. inches. . 22 

Dead per cent.. 2 

Diseased do 15 

Average age ^ years. . 215 

Reproduction Medium. 

Township 20 North, Range 6 East. 

The 8urfa<;e is rolling, with terraces and long gentle slopes formed by succes- 
sive flows of lava and cinder cones 500 to 600 feet high on sections 3 and 8. Long 
ridges and combs composed of lava and scoriaceous matter intersect the township 
in various directions. The eastern tier of sections forms a portion of a broad 
terrace of lava with a steep rocky front facing the east, which forms in part the 
divide between Oak Creek and Sycamore Canyon. The soil consists of sandy or 
gravelly loam. In depressions where water stands during a portion of the year 
the soil is black adobe. Most of the surface is covered with small stones and a 
portion is strewn with large bowlders of lava or scoriae. In most localities the 
soil is very thin and the underlying rough lava outcrops. 



54 SAN FRANCISCO MOUNTAINS FOREST RESERVE, ARIZONA. 

There are no permanent streams. Sprinf^ of small volume break out in sec- 
tions 3, 8, 13, and 24. Vernal lakes are located in sections 5, 6, 31, and 32. 

Stand of timber 9pecie$ in T. SO X,, R. 6 E. 

Feet B. M. 
Yellow pine 94,500,000 

I'hreM conditions in T. 20 A'., J?. 6 E. 

Average total height feet. . 85 

Average height, clear do 10 

Average diameter, breast-high inches. . 20 

Di0eaae<i per cent.. 3 

Average age yeBia. . 190 

Reprotluction, east half of township Good. 

Reproduction, west half of township None. 

Township 20 North, Range 7 East. 

Most of this township consistn of broad, gently rolling limestone terraces, inter- 
spersed with low ridges and hummocks, here and there capped with outflows of 
lava, and in sections 12 and 33 rising into low cinder cones and ridges of volcanic 
origin. Most of the soil cx)nsist8 of gravelly or sandy loam mixed with limestone 
debris. In depressions on the limestone terraces in the eastern part of the town- 
ship much of the soil consists of fine, silty loam. The southern and western 
portions, which are more or less blanketed with outflows of lava, have a thin, in 
some places, adobe-like soil with a stony or bowlder-strewn surface, and constitute 
scab land. 

There are nO" permanent streams, but in sections 7 and 12 are small springs, 
and in section 19 is a spring which furnishes a considerable quantity of water 
for the Atchison, Topeka and Santa Fe Railroad station at Flagstaff. Small tracts 
in the north half of the township possess a fair grazing value, being covered with 
a close growth of strongly rooted, tufted grasses, but most of the township has 
been closely sheeped, and its grazing value is exceedingly low. 

Stand of timber 9i>ecien in T. SO N,, R, 7 E. 

Feet B. M. 
Yellow pine 50,340,000 

FtrreM cf/nditions in T. SO A'., R. 7 E. 

Average total height feet. . 90 

Average height, clear do 12 

Average diameter, breast-high inches.. 22 

Average age years. . 210 

Reproduction Slow and uncertain. 
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Township 20 North, Range 8 East. 

Walnut Canyon crosses this township from southeast to northwest. Along the 
north and west boundaries is some steep and broken land, but the greater portion of 
the surface is nearly level or rolling. The soil is a very stony adobe. The timber 
is easily accessible to the Atchison, Topeka and Santa Fe Railroad at Flagstaff 
by logging railway to the sawmill in section 34. The daily capacity of the mill 
is 25,000 feet B. M. The best of the yellow pine is in the northwest corner of 
the township and about 30 per cent of it is of good quality. 

Stand of species in T. 20 A'., H. 8 E. 

Cord*. Feet B. M. 

Yellow pine 24,000,000 

Arizona cypress 5, 700 

Oak 1,410 

Total 7,110 

Fbrest conditions in T. 20 N.y R. 8 E. 

Average total height of yellow pine feet.. 75 

Average height, clear do 8 

Average diameter, breast-high inches.. 20 

Dead per cent.. 6 

Diseased do 20 

Average age years. . 180 

Reproduction Poor. 

Township 20 North, Range 9 East. 

The upper terraces of the broad divide between Walnut Canyon and Canyon 
Padre cross the southern part of this township and result in some steep and broken 
ground. Below the termces the land is gently sloping. There is a heavy woodland, 
but the only timber is in the southwest corner. 

Stand of species in T. 20 N., R. 9 E. 

Cords. Feet B, M. 

Yellow pine 1,000,000 

Arizona cypress 65,900 

Oak 2,035 

Total 67,935 

Forest conditions in T. 20 N.y R. 9 E. 

Average total height of yellow pine fe«t. . 75 

Average height, clear do 8 

Average diameter, breast-high inches. . 16 

Dead per cent.. 5 

Diseased do 25 

Average age years. . 180 

Reproduction Poor. 
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Forest cxmdUions in T. SI N., R. 2 E, 

Average total height of yellow pine feet.. 86 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Dead per cent.. 2 

Diseased do 10 

Average age years. . 170 

Reproduction Poor. 

Township 21 North, Range 3 East. 

This township drains southward into Sycamore Canyon. The surface is level 
or gently rolling land, terraced by thin flows of lava which frequently inclose or 
partly surround small level areas. Cinder cones or their slopes, together with low 
ridges of volcanic origin, occur in sections 3, 5, 6, 8, 9, 10, 15, 16, 19, 31, and 32, 
and vary in height from 300 to 800 feet, with long slopes. The soil is gravelly 
loam, largely mixed with volcanic detritus. On several of the levels, especially 
such as hold water during a portion of the year, the soil is black or gray adobe. 
Most of the surface is stony or bowlder strewn and on many of the flats and 
terraces the soil is too thin to cover the underlying rough lava, and the tracts 
constitute scab land. 

There are no permanent flowing streams, but in Sycamore Canyon, in section 
35, water usually stands in communicating pools during most of the year. 
Springs of small volume occur in sections 14, 23, 27, and 33, while artificial tanks, 
made by damming small runs and ravines, exist here and there. The pasturage 
value of the township is low. 

SUind of species in T. 21 N., R, 3 E. 

Feet B. M. 
Yellow pine 40,335,000 

Forest conditions in T. 21 xV., R, S E. 

Average total height feet. . 85 

Average height, clear do 10 

Average diameter, breast-high inches. . 20 

Average age years. . 190 

Reproduction Poor. 

Township 21 North, Range 4 East. 

The larger portion of this township consists of level or gently rolling 
prairie, or park land, as it is locally known, margined on the west and east by 
ranges of low hills of volcanic origin, formerly cinder cones, having long since 
lost their conical form through erosion. There are a few shallow rocky runs in 
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the east and west tiers of sections. The soil is gravellv loant, becoming scoriaceous 
and cinderj on the hiilj areas. Portions of the surface are bowlder strewn. 

The drainage is to Verde River through Sjcamore Canvon. There is no 
permanent surface flow« but a few small springs or tanks exist on section 32 
in the bed of one of the heads of the canyon. In section 18 is a shallow well 
supplying small quantities of water. The township has been closely sheeped and 
the grazing value is therefore only moderate. It is pastured each year by cattle 
and sheep in excess of the recuperative power of the grass and a few years hence 
will have little or no pasturage value. 

Stand of timber species in T. fl JVl, R, 4 E, 

reet B. M. 
Yellowpine 39,350,000 

Forest conditions in T. 21 JV.. R. 4 E. 

Average total heigh t feet . . 85 

Average height, clear do 10 

Average diameter, breast-high inches.. 20 

Average age years. . 190 

Keprodaction, on sectionfl 25, 32, 33, 34 Good. 

Reproduction, elsewhere Poor. 

Township 21 Nokth, Range 5 East. 

This township consists in part of rolling and in part of level tracts of land, 
the western tier of sections rising into ranges of hills of volcanic origin 300 to 
8^H) feet high. The northern half of the township is terraced by successive flows 
of lava, the southern half consists of short terraces and occasional low hillocks 
of limestone, here and there overlain with thin blankets of lava outflows from 
\tH:n\ Assures. The different runs and gullies which cut the northern half of 
t|i<» township are few and shallow. In the south half they increase in number, 
itit4*|Hsii rapidly, and cut through the limestone formations with box-shaped canyons 
'M) Ui 120 feet deep. The soil in the north half of the township is a gravelly 
limiM oc*-i*,aHionally changing into black or gray adobe. In the south half the soil 
in \n\w\\ mixed with limestone debris and becomes a loamy gravel. 

Thwre are large springs in sections 10 and 11 and smaller springs in sec- 
Mmii 4, There are several artificial tanks, the largest of which are in sections 
III immI 11, and supply water to the Atchison, Topeka and Santa Fe Railroad 
ttt4li(iM lit Helmont. All the drainage is into Verde River. 

Stand of timber sjyecies in T. Bl N., R. 6 E, 

Feet B. M. 
VtjUuw pine 109,520,000 
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Forest conditions in T. 21 N., R. 6 E. 

Average total height feet. . 90 

Average height, clear do 12 

Average diameter, breast-high inches. . 22 

Average age years. . 210 

Reproduction, on sections 13, 14, 16, 22, 24, 26, 27, 34 Poor. 

Reproduction, elsewhere Good. 

Township 21 North, Range 6 East. 

The surface is chiefly rolling, with terraces formed principally by successive 
flows of lava, also, possibly, through elevations by faulting. Cinder cones and 
low hills of volcanic origin occur in sections 2, 15, 18, 20, 24, 25, and 27. Most of 
section 25 is covered by a cone rising 250 to 300 feet above the general level, 
with a central depression comprising about 150 acres. The soil is a gravelly loam, 
changing to cindery and scoriaceous on the slopes of the cinder cones. On the 
flats, wherever water stands during a portion of the year, as in sections 31 and 
32, it consists of black or gray adobe. Most of the surface is exceedingly stony 
and bowlder strewn and constitutes scab land. 

There is no pemianent surface stream. Small springs occur on sections 14 
and 20 and a shallow well on section 25. Rogers Lake and the depression men- 
tioned on section 25 hold water in the early spring and then form small lakes. The 
township has long been closely sheeped and its grazing value is now very low or 

insignificant. 

Stand of timber species in T. 21 X., R. 6 E. 

Feet B. M. 

Yellow pine 42, 275, 000 

Forest canditians in T. 21 N., R. 6 E. 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Average age years. . 175 

Reproduction, on sections 23, 25, 29, 32, 33 Good. 

Reproduction, elsewhere Very little. 

Township 21 North, Range 7 East. 

Sections 1 and 2 comprise rocky southern slopes of Elden Mesa, rising 2,000 
to 2,200 feet above the adjoining levels. The remainder of the township con- 
sists of low, broad lava terraces or mesa land, alternating in the southern sections 
with level depressions which change to a suc<'ession of low swells of limestone 
outcrops separated by box canyons. The northern half of the township is cut 
by a few shallow runs and gullies; the south half is intersected by numerous 
ravines, which in sections 35 and 36 develop into deep and rocky canyons and form, 
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in part, the head of Walnut Canyon. The soil consists of sandy or gravelly 
loam, in the south half much mixed with limestone debris. There is no perma- 
nent surface flow. There is a small spring on section 4. The value of the lands 
for pasturage is low. Sheep herding has been carried on for many years in ex- 
cess of the recuperative power of the grass, and, with the exception of some of 
the sections in the south half of the township, weedy growths have replaced the 
former turf or tufted species of grass. 

SUmd of timber species in T, 21 N., IL 7 E. 

Feet B. M. 

Yellow pine 33,040,000 

Forest conditions in T. £1 N,, R. 7 E. 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, breast high inches. . 18 

Average age years . . 1 75 

Beprodaction Poor. 

Township 21 North, Range 8 East. 

The north half is rolling land, terraced with successive flows of lava, intersected 
by low ridges of volcanic origin, and rising into small cinder cones in sections 1, 2, 
4, 5, 9, and 11. Part of section 6 is on the rocky slope of Elden Mesa, iising 500 
to 1,800 feet above the adjacent levels. The south half of the township consists of 
low outcropping limestone ridges and terraces, occasionally buried under outflows 
of lava, gashed and seamed with short, shallow runs and ravines tributary to Walnut 
Canyon. This canyon is 450 to 600 feet deep, with steep rocky slopes, about one- 
fourth of a mile wide between its brinks, and debouches eastward into nearly level 
areas of the Little Colorado slopes. The soil is mostly gravelly loam. In the south 
half it is mixed with limestone debris and in the north half with comminuted slag 
and scorisB. 

There is no permanent surface flow, nor are there any springs or natural tanks. 
The township is sheeped each season, besides being more or less pastured by cattle 
and horses. Its grazing value is yet moderate, but will not last many years longer. 
Some of the northern sections have been sheeped out, and now chiefly produce coarse 
weeds. 

Stand of timber species in T. 21 iV, R, 8 E. 

Feet B. M. 

Yellow pine 42,778.000 

Fweei conditions in T. 21 iV., R. 8 E. 

Average total height feet. . SO 

Average height, clear do 10 

Average diameter, breasthigh inches.. 18 

Average age years.. 175 

Reproduction Poor. 
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Township 21 North, Range 9 East. 

The surface is mostly level or gently rolling, with low terraces, mounds, and 
short ridges, all of volcanic origin, in the northern tier of sections. Walnut 
Canyon traverses the township from southwest to northeast, and is from 400 to 
500 feet deep, with steep rocky slopes. In the northern tiers of sections the soil 
consists chiefly of black volcanic cinders, with small loamy admixtures. Elsewhere 
it is gravelly loam, with a stony or bowlder- strewn surface. 

There are no permanent surface streams, springs, or tanks. Water flows 
through Walnut Canyon onl}- after heavy rains, or while the spring break-up 
lasts. The woodlands bear stands of one-seed juniper, pinon, and scattered yellow 
pine along the breaks of Walnut Canyon. The reproduction is slow and scanty. 
The grazing value is low, for the lands have been sheeped long and closely and 
much of the grass is either eaten or trampled out. 

There is no timber. 

Township 22 North, Range 1 East. 

The surface is level or rolling and supports a very light and scattering 
woodland and forest in the southeast corner. 

Stand of species in T. »£ N., R. 1 E. 

Cords. Feet B. M. 
Yellow pine 750,000 

Arizona cypress 40 

Forest conditions in T. 22 A\, R. 1 E. 

Average total height of yellow pine feet. . 75 

Average height, clear do 8 

Average diameter, breast high inches. . 16 

Dead per cent. . 5 

Diseased do 25 

Average age years . . 1 60 

Reproduction Poor. 

Township 22 North, Range 2 East. 

There is some steep and broken land along the south line of this township, but 
the rest is nearly all rolling or level. The timber is all rough and of poor 
quality can.be logged cheaply, and is easily accessible to the large sawmill at 
Williams. 

Stand of species in T. 22 N., R. 2 E. 

Cords. Feet B. M. 

Yellow pine 5.000,000 

Oak 325 

Arizona cypress 25 

Total 350 
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Forest condiHofu in T. fi N., R. » E, 

Average total height of yellow pine feet.. 70 

Average height, clear.. do 8 

Average diameter, breast-high inches.. 16 

Dead per cent. . 5 

Diseased do 25 

Reproduction Medinm. 

Township 22 North, Range 3 East. 

Most of the surface is level or gently rolling, broken by low terraces of lava. 
Cinder and slag cones and ridges of volcanic origin rise in sections 1, 2, 3, 15, 17, 18, 
19, 20, 21, 27, 29, 31, 32, 33, and 34. None of them cover any large acreage, and 
their height is inconsiderable, rarely exceeding 350 feet Section 28 chiefly consists 
of a shallow, nearly circular depression holding water in spring and earh' summer. 
The soil is gravelly loam, here and there changing to black adobe. Almost all 
the land in the township has an exceedingly stony and bowlder-strewn surface. 
There is no permanent surface stream. The present value of this township for 
grazing is exceedingly low, as it has been oversheeped for many years. 

Stand of timber ttpeciea in T. 29 K, R, S E, 

Feet B. M. 
Yellow pine 15,074,000 

ForeM conditions in T, 22 K,, R, S E, 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Average age years. . 175 

Reproduction Medium. 

Township 22 Nobth, Range 4 East. 

The surface consists of broad levels alternating with rolling land, the relief 
being chiefly due to successive flows of lava, which here and there have built up 
terraces. Extinct volcanic cones and ridges, the latter formed by outpourings 
from various eruptive foci, occur in sections 1, 7, 8, 10, 16, 17, 20, 23, US, 80, 
and 36. None rise more than 700 feet alx)ve the general level. The cones are 
truncated, with crateriform central or sublateral depressions at their summits. 
Their slopes are usually steep and their sides are littered with blocks of slag and 
scoriffi. The soil is gravelly loam, sometimes changing to black adobe. Most of the 
the surface is stony or bowlder strewn, forming scab land. 

There is no permanent surface flow of water. There is a very small spring in 
section 24 and another in section 28. In the north half of the tbwnship is a moderate 
growth of gr&ss, partly tufted species, partly mesquite sward. It is pastured by 
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cattle and sheep, and in some localities is suffering from overgrazing. The south 
half has been badly Qvergrazed, and has little pasturage at present. 

Stand of timber species in T. 2B N., R, 4 E. 

Feet B. M. 
Yellow pine 19,849,000 

Forest condUiotts in T. 22 A'., R. 4 E. 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Average age years. . 175 

Reproduction Medium. 

Township 22 North, Range 5 East. 

The surface comprises low ridges of volcanic origin and terraced lava flows, 
here and there inclosing or bordering small flats. Extinct volcanic cones or slopes 
leading to their summits occur on sections 3, 15, 19, 20, 22, 31, and 33. They are 
isolated, and are from 200 to 300 feet high. The cone in section 33 is being taken 
by the Atchison, Topeka and Santa Fe Railroad for road ballast, for which purpose 
the scoriaceous material is well adapted. The soil is gravelly loam, the propor- 
tion of gravel varying; where the quantity is small it assumes the character of 
adobe. The surface is stony and bowlder strewn everywhere. On the tops and 
along the breaks of the terraces the layer of soil is often very thin and imper- 
fectly covers the underlying rough lava, and for this reason fully 75 per cent of the 
township is scab land. 

There are no permanent surface streams, springs, or tanks. The grazing value 
of the township is moderate. The level tracts have been sheeped out, and the 
terraced areas are gmzed each season by cattle and sheep. They bear a sparse 
growth of tufted grasses, chiefly species of Poa and Festuca. 

Stand of timber species in T. 22 iV., R. 5 E. 

Fe<?t. B. M. 

Yellow pine 79, 320, 000 

Forest conditions in T. 22 N., R. 5 E. 

Average total height feet.. 85 

Average height, clear do 10 

Average diameter, breast-high inches. . 20 

Average age years. . 190 

Reproduction Medium. 

Township 22 North, Range 6 East. 

Most of the lands are rolling terraced lava flows, rising from 100 to 400 feet 
above the small levels which they inclose or border in the centi'al portions of the 
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township. The surface of these lava flows is extremely broken, abounding in low 
hummocks, ridges, shallow runs, deeper ravines, and short abrupt canyons. Sec- 
tions 1, 2, and 12 are upon the foothills of San Francisco Peak, and are very rough 
and broken flows of lava. In section 20 is Wing Mountain, an extinct isolated 
volcanic cone rising 1,000 feet above the adjacent level, on which a large dish-shaped 
central depression marks the site of the ancient crater. Section 31 also contains a 
cinder cone. Sections 23, 26, and 27 are almost level prairie. The soil is sandy, 
gravelly loam, deep on the level areas and shallow on the rolling lava terraces, where 
it imperfectly covers the underlying rough lava, and is mostly scab land. 

There is no permanent surface stream. There are small springs on sections 12 
and 14, one of the latter being Leroux Spring, which is a famous watering place for 
stock. In the vicinity of Leroux Spring the lands have been overgrazed, but else- 
where the growth of strongly rooted, tufted species of grass is good. 

Stand of timber species in T. S£ N,, R. 6 E, 

Feet B. M. 
Yellow pine 82,416,000 

Forest conditions in T. 22 N., R, 6 E, 

Average total height feet. . 85 

Average height, clear do. . . 10 

Average diameter, breast-high inches.. 20 

Average age years. . 190 

Beproduction, sections 10, 11, 13, 15, 16 Good. 

Beproduction, sections 4, 5, 6, 7, 8, 9, 17, 18, 19, 25 Medium. 

Beprodnction elsewhere Poor. 

Township 22 North, Range 7 East. 

The greater portion of the surface is very rough and mountainous, including a 
part of the southern slope of San Francisco Peak and a rough outlying spur known 
as Elden Mesa. The spurs from San Francisco Peak terminate in terraces formed 
by successive flows of lava which stretch to the south for a distance of 6 or 7 miles. 
The upper terraces are narrow and break away with steep rocky fronts, but those 
lower present broad, easy-sloping tracts of rolling land, cut and seamed with gullies 
and canyons. Elden Mesa is an ancient volcanic center, greatly diflfering in its 
structure from the mass of San Francisco Peak and the numerous cones of the region. 
While called Elden Mesa, it is not at all what may correctly be termed a mesa, but 
is in fact a group of craters now greatly eroded, which at the close of their eruptive 
activity were situated around a central backbone. It rises with a steep almost 
precipitous rocky front from the levels which adjoin it on the east, west, and south,' 
attaining a height of 2,000 to 2,500 feet above them. 

The soil is gravelly loam, derived from decomposed lava, more or less mixed 
with volcanic detritus. The eastern sections are covered with great bowlder and 
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gravel deposits, perhaps due to glacial wear of the high eastern slopes of San Fran- 
cisco Peak. There is no permanent surface flow. There are four small springs, two 
at the southern and eastern foot of Elden Mesa and two on the southern slopes of 
San Francisco Peak, but the volume is small and unimportant. In the southern tier 
of sections the grazing value is low, but in most of the remainder of the township it 
is excellent, consisting of strongly rooted, tufted species of Poa and Festuca, At 
high elevations in sections 2, 3, 4, and 5 some tracts produce no grass, and in the 
thickest stands of pure aspen it is nearly lacking. 

Stand of timber ttpecies m T. 22 .V., R. 7 E. 

Feet B. M. 

Yellow pine 36, 108, 000 

White fir 3,398,000 

Red fir 2,124,000 

Engelniann spruce 850, 000 

Total 42, 480, 000 

Forest cmiditions in T. £2 A', R. 7 E, 

Average total height feet. . 80 

Average height, clear do. . . 8 

Average diameter, brea«t-high inches. . 16 

Average age years. . 160 

Reproduction of yellow pine Poor. 

Reproduction of other species (lood. 

Township 22 North, Range 8 East. 

The surface is mostly gently rolling land, the undulating features being due 
to intersecting combs and ridges of volcanic origin, short and low lava terraces, 
low hummocks of lava, and shallow runs and mvines. Cindei cones and other 
forms of ancient eruptive centers occur in sections 12, 15, 22, 24, 25, 26, 27, and 
34. The cones are low and of small extent. Parts of sections 18, 19, 30, and 31 
form the eastern slope of Elden Mesa and rise into extremely rocky, steep, and, 
in some places, j^erpendicular escarpments. In the western sections the soil is a 
gravelly loam, gradually changing to cinders and scoria* until, in the eastern 
areas, it consists of black cinders with very slight admixtures of loam or none 
whatever. 

There is no permanent surface flow, except two small excavations at the foot 
of Elden Mesa holding a few gallons each, and fed by percolations through 
fissures in the rocky ledges. In the southeast corner of the township are two rock 
basins in the bed of a small ravine, known as Turkey Tanks, which are tilled 
during storms and hold water throughout the vear. The storm waters, which at 
times fill the various runs and channels, never reach" beyond this point. 
520— No. 22—04 5 
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The western half of the township is well grassed with strongly rooted, tufted 
species of /V/, Festuca^ and St'qm, In the eastern half the grass consists chiefly 
of nies(iuite sward, which, on the nontimbered tracts, has been badly sheeped, 
and is being gradually crowded out V>y close growths of coarse weeds. 

Siaud of (imf*fr sftecies in T, ^V .V., R. S E. 

Feet B, M. 

Yellow pine 51,178,000 

White fir 129,000 

Ral fir 128,000 

Total 51,4:i5,000 

ForeM ronditiojis in T. ii2 X, A*. 8 K. 

Average total height feet. . 80 

Average height, clear do. . . 10 

Average diameter, breast-high inches. . 18 

Average age years. . 180 

Reproduction Me<lium. 

Township 22 North, Range 9 East. 

The entire area of this township is covered with outpourings of lava and 
black cinders, the result of coniparativeh' recent volcanic energy. Nearh' every 
section contains cinder cones and craters which once were active in ejecting these 
streams of lava and vast banks and mountains of cinders. Some of the cones stand 
isolated, as, for example, Sunset Peak, situated partly in section 6. This peak is 
the most splendid and imposing example of the cinder cones found in the reserve. 
It rises to a height of 1,200 to 1,300 feet above the adjacent plain, forms a truncated 
cone with steep sides, and contains two immense funnel -shaped depressions in its 
center 300 to 350 feet in depth. Most of the craters in the township are grouped 
around central ridges or combs of lava, and form short ranges of hills. The tracts 
intervening tetween the cones and hills are level, rolling, or terraced by successiv^e 
lava flows. The soil consists of black cinders and scoria*, here and there of a brick- 
red color, sometimes with slight loamy admixtures, but generally lacking this ingre- 
dient. There are no j^ermanent surface streams, springs, or tanks. Only the 
southwest quarter of the township {Assesses a slight grazing value. 

SUmd of timber species in 1\ 22 X, R, 9 E. 

Feet B. M. 

Yellow pine 9, 730, 000 

Fur eat conditions in T. 22 JV., R. 9 E. 

Average total heijarht feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches. - 18 

Average age yearn. - 175 

ReprcMhiction Medium. 
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Township 23 North, Range 8 East. 

Nearly two-thirds of this township consists of level or gently rolling land. In 
sections 2, 3, 4, 5, 0, 7, 10, 12, 13, 2t), and 27 rise low extinct volcanic cones, none 
over 550 feet in height. Some of these cones are isolated, others are in groups and 
exist as low ranges of hills. Their slopes are not generally steep and their symmetry 
IS largely gone owing to erosion. On the lower levels the soil is gravelly loam- 
gumbo, or loamy material mixed with varying proj)ortions of volcanic detritus. In 
most of the sections the surface is stony and bowlder strewn, forming scab land. 
There are no permanent surface streams, springs, or tanks. 

The grazing value is com^iai-ativeh' small. The groimd cover of tufted grasses 
is low, thin, and scattering, except in portions of sections 25 and 2*j. The grass in 
the nontimbered areas, originally consisting of mesquite sward, has been closely 
sheeped, and the ground is now covered with a growth of coarse weeds, chiefly wild 
sunflowers or low semidesert suffrutescent vegetation. 

Stand of timher ^y>t'<vVx in T. Jii X, U. S E. 

Fvet B. >f. 
Yellow pine 24, 185, 000 

Fort'Ht cimdUioiis in T. ^S }s., R. .i K. 

Average total height iet*t. . 85 

Average height, clear do 10 

Average diameter, breast-high incheM. . 20 

Average age yeiirs. . 1 W 

Reproduction, near Mount Sitgreaves ( WkxI. 

Reproduction, elnewhere Poor. 

Township 23 North, Range 4 P2ast. 

The surface is level or modei*ately undulating, except about f),000 acres in the 
southwest portion, which lies on Sitgreaves Peak, and also excepting extinct 
volcanic cones in sections 1, 2, 3, 4, 6, T, 12, 15, 16, 21, 23, 24, 25, 2(), and 27, which 
are generally isolated and rise to a height of 850 feet in some cases. Sitgreaves 
Peak appears to have been originally an uplift of limestone, through which 
opened small vents and tissures, especially on the southern slope, from which 
issued great volumes of lava. The soil, except on the cones, is a gravc^ily loam, 
inclining to sandy in the northern foothill region of Sitgreaves Peak* and occasion- 
ally assuming a gumbo-like character in the northern tier of sections. The lower 
levels are genei*ally stony or bowlder strewn. 

There are no permanent surface streams. Springs and artificial tanks, the 
latter made by throwing embankments across shallow runs to intercept storm 
waters, occur in sections 8, 15, and 27. The grazing value is low, as most of the 
township has been closel}^ gnized by sheep, horses, and cattle. 
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HUmd of timber imt:ne» in T. Jr4 A'. IL 4 E. 

FeetB. V. 

Yellow pine 65,hT2,000 

Rerlfir 2,3»i,00O 

White flr in,«»0 

Limber pine 171,0i)0 

Total «8,40»,000 

Ftn-fM rrmditWM in T. *^i \., R. 4 K. , 

Average total height feet. . 80 

Average height; clear ilo 10 

A veragi* diameter, breart-high inche*. . 18 

Average age yeary. . 180 

ReprcMluctioii, nectionn 4, 5, 27, .'52 P*jor. 

Reprodoction, elsewhere Medium. 

Township 23 North. Raxoe 5 Eajh-. 

Sections 2, 3, 4, 5, H, 9, 10, 11. and 15 foim the we?iteni and southern declivities 
of Kendrick Peak, of which the Hummit has an elevation, in section 2, of 9,>mX> feet. 
Thos(? tnn'ts are inade up of steep, rficky slopes, short spurs, and narrow terraces 
of successive lava flows which commonly terminate in precipitous fronts. Sections 
1, 12, 13, 14, 1P>, 21, 24, 25. 2«, 29. 32, 35. and 3« consist of level or moderately 
undulating land, roughened by low ridges and hummocks of volcanic rock due 
to inequalities in flow of underlying lava. Sections 7. 8. 17. IS, 19. 20, 22. 28, 27, 
2S, 30, 31, 33, and 34 are more or less completely covered ^ith the remains of 
ancient (binder <?onei4, whi(;h rise st<*eply and vary in height from 250 to 900 feet, 
possessing a c(;ntral or suhlatenil depression which marks the ancient crater. 
Shallow mvines, runs, and gullies furrow the township in various directions. On 
tht» lower levels most of the soil is gravelly loam derived from comminuted vok*anic 
detritus and is litt<*red with ston(»s and l)owlders. 

Tht»re ar(» no permanent surface streams or springs. The township has an 
ex<'ell(int value for grazing, as the gmss consists of close set, stronglv rooted, tufted 
species of the g(»nera Pon and FfHfura, It is not nmch gi*azed except in the 
northern s(»ctions, owing to lac^k of watering i)laees. Section 22 and the adjoining 
ones are more closely sheeped, an artifii'iul tank in section 22 atfording a moderate 
amount of stxx'k water. 

Stand of thither HprcieH in T. J.i \., 11. o E. 

Feet B. M. 

Yi'llow piiu" 74, 721), 000 

Kngi'liMUiui spnuv 1 , 528, 000 

K.mI tir 100,000 

Whitt-ar 40,000 

Tjiiil>er pine.. 13,000 

Total 7H,410,000 
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Forfst conditiom in T. S3 iV., R. 5 E. 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Average age yearn. . 180 

Reproduction, sections 10 and 11 (i(><Kl. 

Reproduction, sections 9, 1 7, 23, 24, 25, and S6 Medium. 

Reproduction elsewhere V(k>t. 

Township 23 North, Range iy East. 

From the foot of San Francisco Peak this township stretches away in rolling 
lands sloping partly to the west, partl}^ to the north, terraced with successive lava 
flows, intersected by low ranges of volcanic hills, and dotted with extinct truncated 
cinder cones, the more prominent of which occur in sections 2, 4, lo, 11, 12, 13, 
14, 15, 16, 18, 19, 21, 22, and 27. The cones vary in height from 250 to 950 feet, 
usually with steep sides and with central or sublateral crateriform depressions. 
Most of them stand isolated but some are in groups, as in sections 15 and 16. On 
the lower levels the soil is gravelly loam, frequently rich and deep, especially in the 
swales which have for centuries received the washings from adjacent hills. In most of 
the township the surface is stony and bowlder strewn; particularlv on the declivities 
of San Francisco Peak, where glaciation may have assisted in piling up the masses of 
bowlders which there litter the slopes. 

There are no permanent surface streams, but there are a number of small springs 
in sections 14, 22, and 26, and tanks and wells supplying considerable quantities of 
water exist in sections 11, 14, 22, 23, 26, and 36. The grazing value of the township 
is good, and large numbers of cattle and horses are here pastured, while sheep are 
occasionally herded on the slopes of San Francisco Peak. The ground cover consists 
of a close growth of strongly rooted, tufted grasses, chiefly species of Poa and 
Festuca^ and will afford good grazing for many years to come, provided sufficient 
rains fall during the growing season and the region is not overstocked. 

,SItonrf o/ ihnher itpecles in T. 23 A*., R, 6 E. 

Feet B. M. 

Yellow pine 77, 794, 000 

Red fir 39 1 , 000 

Total 78, 185, 000 

Forest conditions in T. S3 iV., R, 6 E, 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Average age years. . 180 

Reproduction of yellow pine Poor. 

Reproduction of other species Good. 
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Ifjmryfsmr 23 North, Range 7 East. 

iriuW (favwnRhii|^><vmmRCA f4 the nuiin mass of San Francisco Peak, together with 
!&■»- Uwrgpnr mt^ (^( xr^ ftvyebiK r^j^n, and consequently possesses features of high 
n^^hft^ Hu*- ^iiirftiiru» of ch* fiootbill region is rolling and broken, being formed by 
% ^im^^ <v<f Oi»5tnfaw»» *^<*4>wl Fjt .successive lava flows which issued from the 
♦t^ip^ «*ri] IW^ <<>4 fih^ ffmwfT ffremt central cone. The terraces are intersected 
br fffinsk^Mid riciiff^ Mvrt •^fnart '/f kiva« raised above the surrounding levels a few 
hfmdntsd feiMI. Muii tv^^fj^ mA th^r^ Ytf^AV a few low circular cones. Their fronts are 
iftoq> attd nrn^fcf^ mm4i tt^ ^r^ ^tmtmid and gashed by numerous narrow canyons, 
rmrin^r^. aikfl ^fVkfiii^ hi^an^fm^ m tb#; «(te«rp rtlopes of the central mass of the mountain. 
Tb« ^Al of tfa#r ffffAhitt rt^m U cfpmpfMed of gravelly' loam, the gravelly ingredients 
consi^rting '/f r#>fc««i^ d^lj^*, rrind#?rH, sc^jrise, fragments of lava, and the like. It 
is mr^ly tbifi« and ^/ir#rr krgvr an^m imperfectly covers the underlying rough lava, 
hencff the gnsat^r ytntum r/f tiMr f^ir/thill region consists of scab land. The inter- 
me^Jiate aUpptr^ fff tb«; mrnintain^i arp covered with soil similar in character to that 
of the forHbilk at ihtiir UfWtrr «?bn'ationM. At the higher altitudes and at the sum- 
mits, the surface; i^ tiAt^* mttmm^ ami cinders. In every section in the township 
bowlders and smaller fragmentit r/f rock litter the surface. 

Smith Creek is a J^mall \mt pennanent stream heading in springs situated in 
sections 27 and 2H. Normally the volume of its surface flow is insigniticant, but 
during heavy rains, or when the spring break-up fxx'Ui's, its volume becomes torren- 
tial. Its total length at a maximum stage is l>etween 5 and 6 miles, when it reaches 
level area and sinks. During the greater pcjrtion of the year its length is not over 
1 mile. This stream is of great importancf; InH^ause it supplies water consumed in 
the town of Flagstaff. Most of its normal surface flow, and some of its overflow, 
is intercepted in section 27, and thence piped down to the city, a distance of 15 
miles. Owing to lack of proper dams Uy impound and store the flow when at its 
maximum, most of the water carried by the stream during its tori'eutial stages is 
lost, as is also much of the subflow. 

The foothill areas and portions of sections 22, 23, 26, 27, 28, 34, and 35, situated 
on the high slopes of San Francisco Peak, afford good grazing. They are pastured 
each season by cattle and sheep. The grass consists of strongly rooted, tufted 
species of Poa^ Festuca^ Agropyron^ and Stijm. 

of timber species in T, 2S iV., R, 7 E. 



Feet B. M. 

Yellow pine 39,827,000 

Kn^lniann spruce 1, 631, 000 

White fir 1,443,000 

Itedfir 919,000 

Total 43,720,000 
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Forest conditiotis in T. SS iV., R. 7 E. 

Average total height feet. . 80 

Average height, clear do 8 

Average diameter, breast-high inchen . . 16 

Average age years. . 165 

Reproduction Medium. 

Township 23 North, Range 8 East. 

The surface is exceedingly irregular, although moat of it does not present 
features of high relief. The most conspicuous elevation is O'Lear}-^ Peak, a mass 
of ancient lava rising about 2,300 feet above the surrounding plain. This peak is 
flanked on the south, east, and west b}' cinder cones of var3'ing magnitude which 
present, with the exception of those in township 22 north, range 8 east, the 
most remarkable exhibition of volcanic action to be found within the reserve. 
From O'Leary Peak the township stretches to the northwest as moderately rolling 
ground, while to the southwest it rises into terraces originating in the lava flows 
from San Francisco Peak. On all the eastern ^nd central portions of the township 
the soil is volcanic debris, chiefly red and black cinders. Here and there, particu- 
larly in the central areas, the cinders contain small quantities of loamy matter. In 
the western areas the soil contains more loam and less cinders. 

There are no permanent surface streams, springs, or tanks. The central and 
eastern tiers of sections bear a good growth of grass composed of strongly rooted, 
tufted species of Poa^ Festn<:a^ and Stipa^ with some patches of mesquite swaixl. 
If watering places existed the tract would be valuable for pasturage. Sheep are 
grazed there in the late fall and again in the early spring, but not to any considerable 
extent, owing to the lack of w^ater. 

^and of timber species in T, 23 N.^ R, 8 E, 

Feet B. M. 

Yellow pine 24, 660, 000 

Forest coyiditions in T. 23 X., R. 8 E. 

Average total height feet. . 80 

Average height, clear do 8 

Average diameter, breast-high inches. . 18 

Average age years. . 175 

Reproduction, sections 3, 15, 16, 25, 26, 27, 28, 29, 35, and 36 Poor. 

Reproduction, elsewhere Medium. 

Township 23 North, Range 9 East. 

The surface features consist of extensive groups of extinct craters and cones 
rising 400 to 800 feet above the general level, ti-acts of rolling land deeply buried 
under vast deposits of coal-black cinders, ridges and combs of black vesicular lava 
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rising here and there oat of the mass of scoriaceoos matter, and great circular or 
oval pits from 100 to 20t) feet in depth in the rolling or level areas, from which 
were ejected, in part, the cinders and scorisB which cover the region. The soil 
infrequently contains a small proportion of loam, but as a rule is very barren and 
sterile. 

There is no permanent, and probably no temporary, surface flow, nor are there 
any springs or tanks. The township is worthless for grazing purposes, owing to its 
extremely sparse and scattered grass growth. 

Stand of timber tipeciet in T. tS N,, R. 9 E. 

Feet B. M. 
Yellow pine 6,625,000 

Fwat conditions in T. 2S X,, R. E. 

Average total height feet . . 75 

Average height, clear do 8 

Average diameter, breast-high inches. . 16 

Average age '. years. . 160 

Reproduction Poor. 

Township 24 North, Range 3 East. 

The northern tiers and most of the west-central sections of this township 
consist of level or gently rolling areas, varied by terraces due to low breaks in 
the underlying volcanic rocks or to successive flows of lava. Sections 15, 23, 24, 
26, 26, 81, 32, 33, 34, 35, and 36 are mostly covered with the remains of extinct 
craters. They occur as ranges of hills connected by ancient streams of lava, and 
generally lack the conoidal symmetry which distinguishes so many of the smaller 
eruptive foci elsewhere in the reserve. Their slopes are steep, commonly covered 
with red and black slag and scorisB. A few of them are composed of tufaceous 
material in which erosion has scuptured deep gullies and ravines. The soil in 
proximity to the different cinder and slag ridges of the southern sections is 
composed of volcanic debris. The surface is bowlder strewn, and the top soil 
contains small admixtures of loamy material. In the northern sections much of 
the soil consists of adobe more or less mixed with coarse and fine volcanic 
detritus. 

There are no permanent surface streams, springs, or tanks. Most of the 
township has been sheeped in excess of the recuperative power of the mesquite 
ijnis** which here forms the bulk of the gramineous flora. The result has been 
an increase of coarse, valueless weeds and the extermination of the grass. 

SUxnd of timber species in T. U A', R. S E. 

Feet B. M. 

Yellow pine 95,000 



DESCRIPTIONS OF TOWNSHIPS. 73 

Forest condUixms in T, S4 N.y R. S E. 

Average total height feet. . 75 

Average height, clear do 8 

Average diameter, breast-high inches. . 16 

Average age years. . 160 

Reproduction Poor. 

Township 24 North, Range 4 East. 

More than one-half of this township consists of level and moderately rolling 
land — lava plains roughened with low hillocks and reefs of vesicular or homogeneous 
lava and intersected by shallow, rocky gullies and runs. Extinct volcanic cones, 
350 to 650 feet high, rise in sections 2, 4, 6, 7, 8, 9, 16, 17, 18, 29, 30, 31, while 
sections 25, 35, and 36 chiefly comprise rough, irregular, isolated hills of lava, 
possibly outflows from local fissures. Most of the cones lie in groups and form 
short ranges of hills. The soil cover on the level and rolling areas consists of 
black adobe more or less mixed with fine volcanic detritus, hence forming a sort 
of gravelly loam. The surface is stony and bowlder strewn, often excessively so. 

There is no permanent surface flow or spring. In section 34 an embankment, 
thrown across the opening of a gully, has raised the level of a previously existing 
natural pool 6 or 7 feet, resulting in a small lake, which after the spring break-up 
covers an area of about 100 acres and retains water throughout the year. The 
township practically has no present pasturage value, owing to excessive sheep 
herding continued through many years. 

f^and of Umber npecies in T. 24 iV., /?. 4 E. 

Feet B. M. 
Yellow pine 8, 591, 000 

Forejst conditims in T. 24 N., R. 4 E. 

Average total height feet . . 75 

Average height, clear ^ do 8 

Average diameter, breast-high inches. . 16 

Average age years. . 160 

Reproduction, seedling growth Very poor. 

Reproduction, 50 to 90 year old saplings Good. 

Township 24 North, Range 5 East. 

The two northern tiers of sections in this township comprise rolling and hilly 
areas alternating with tracts of nearly level ground, and are situated at a general 
altitude of 7,000 feet. The central tiers of sections and the southwest quarter of the 
township consist of a broad, undulating terrace formed by many successive flows of 
lava from ancient craters of Kendrick Peak. Sections 22, 23, 25, 26, 27, and, in 
part, 32 and 33, form northern slopes and spurs of Kendrick Peak, which is situated 
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in riec'tionti 34 and ZTj. and attains an elevation of 9.2^X1 feet. The terrace, which con- 
fetitutef!i mofrt of the central portion of the township, has an elevation of 600 to 8<» 
feet aJjove the level and rolling areas c-omprLsed in the northern tiers of sections. It 
break> off to the??e lower level* with a very ^teep and rocky front, which in sections 
19. '». and 31 aFx>unds in precipitous escarpments and Ls seamed and cut by short, 
deep, extremely rocky canyons. Eendrick Peak is of volcanic origin, being 
formed hy a numljer of ancient craters which long since lost their symmetry by 
err>??ion and now an* merely heads of ravines. The soil is a gravelly loam throughout 
the entire township, the percentage of the gravelly constituents varying with the 
degree of slope — high where it is steep, low on the levels and where the declivity is 
gentle. The surface Ls commonly stonv and bowlder strewn, but small tracts in 
sections M and 30 are free from surface rock. 

There is no permanent surface stream in the township. In section 36 a crateri- 
form depression on a sununit of a small cinder cone holds a diminutive pool which 
contains water during the greater portion of the year. In the same section are two 
small springs which have their origin among the western spurs of Kendrick Moun- 
tain. The township has a moderate grazing value. The nontimbered areas have 
hieen sheeped until they produce nothing but coarse weeds, but the yellow pine 
forests have a ground cover of strongly rooted, tufted species of Poa and Fei<fiuii 
as yet but little grazed. The direct and higher slopes of Kendrick Peak have no 
grazing value, owing to the thickset stands of young timber which completely 
choke out all growth of grass. 

SUind of timber species in T. S4, X, R, 6 E. 

Feet B. M. 

Yellow pine 58, .330, 000 

Re^lfir . 630,000 

Engelniann t»pruce 540, 000 

Arizona fir 20,000 

Total 59,520,000 

FtyreM condiiians in T. 24 A', i?. 5 E, 

Average total height feet. . 80 

Average height, clear do 10 

Average cliameter, breast-high inches. . 18 

Average age years. . 180 

Reprodnction, yellow pine on sectionB 1 and 2 Good. 

Reproduction, yellow pine elsewhere Poor. 

Rei>rodnction, other species Good. 

Township 24 North, Range 6 East. 

The north tier of sections consists of rolling scab land made up of terraced 
lava flows which issued from craters situated in the main mass of San Francisco 
Peak. The two eastern tiers of sections, together with sections 28, 29, 30, 31, and 
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32, are mostly covered with cinder and slag cones, which in some cases are dispersed 
singly, but more generally occur in groups or as ranges of hills. Their height 
varies from 250 to 300 feet in the western areas of the township to Wo to l,00o 
feet in the eastern tiers of sections. These cones show evidence of considerable 
erosion, here indicative of great age. Their craters have been cut down until they 
constitute mere heads of large gullies, and the slopes have acquired easy gradients. 
Between the cones lie tracts of more or less level and rolling land. The soil is 
gravelly loam, the gravel consisting of finelv comminuted volcanic debris. In the 
northern tiers of sections much of the soil is black adol)e with comparatively 
small admixture of gravel. Most of the surface is bowlder strewn or covered 
with great quantities of small stones derived from the underlying sheet of lava. 
There are no permanent surface streams, springs, or tanks. The north tier of 
sections, and some of those along the east margin of the township, chiefl\' 12, 13, 
23, and 24, have been sheeped in excess of the recuperative power of the grass and 
now have a low pasturage value. Elsewhere the ground supports a strong, close 
growth of tufted grasses, species of Poa^ Feniuca^ and AgropyroiK as vet but little 
pastured owing to lack of water. Were water obtainable in the neighborhood, 
the grazing value of these tracts would be high for many years to come. 

Stand of timber sq^ecies in T. 24 N., R. 6 E. 

Feet B. M. 

Yellow pine 52,980,000 

Forest coudiiions in T. 24 X., R. 6 E. 

Average total height feet. . 85 

Average height, dear do 10 

Average diameter, breast-high inches.. 20 

Average age years. . 190 

Reproduction on sections 10, 11, 25, 35 Poor. 

Reproduction elsewhere Medium. 

Township 24: North, Rancje 7 East. 

Most of the areas comprised within the limits of this township are covered with 
extinct volcanic cones. Between the cones lie rolling or level tmcts of ground, 
chiefly contained in sections 1, 3, 4, 5, 15, 16, 20, 21, 22, 23, 24, and 25. The south 
tier of sections forms the outer margin of the northern foothill region of the 
San Francisco Mountains and consists of an extremely stony and rough lava 
terrace, rising 200 to 400 feet above the central and northern portions of the 
township. The front of this terrace, striking through sections 31, 32, 33, 35, and 
36, is rocky and steep, and is cut by numerous stony and bowlder-strewn gullies 
and ravines heading in the slopes of San Francisco Peak. The cones are arranged 
either singly or in ranges of hills and vary in height from 350 to 900 feet, with 
steep slopes, and most of them have a central or sublateral crateriform depression. 
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The fM>il in the northern and most of the central portions of the township 
coitedf^ of volcanic detritus, more or less finely comminuted and mixed with small 
proportions of loam. The southern tiers of sections have a loamy soil, thinly 
Mjod imperfectly covering the rough vesicular lava which underlies it, and hence 
i» mostly composed of scab land. Much of the land in the central and northern 
portions of the township has the surface littered with blocks of volcanic ejecta. 

There are no permanent surface streams, springs, or tanks. The present grazing 
value i» low, as all of the township, with the exception of the forested tracts, has 
been badly overgrazed, the original grass growth eaten or trampled out, and in 
place thereof clotfe growths of weeds have sprung up. In the forested areas there 
is a moderately thick ground cover of strongly rooted, tufted bpecies of Poa and 
J^etduca still available for pasturage. 

Stand of Umber tipecies in T, £4 N,y R. 7 E, 

Feet B. M. 
Yellow pine 12,985,000 

Fbrent nrnditionti in T. £4 N.y R. 7 E, 

Average total height feet.. 80 

Average height, clear do 10 

Average diameter, breaat-high inches. . 18 

Average age years. . 175 

Reproduction on sections 20, 28, 29 Poor. 

Reproduction elsewhere Medium. 

Township 24 North, Range 8 East. 

The land in this townnhip chiefly consists of level or gently rolling areas in 
the eastern sections, rising in the southeastern areas to low terraces formed b\" 
lava flows from ancient craters near O'Leary Peak in the township adjoining on 
the south. Low cinder and slag cones rise in sections 6, 7, 8, 9, 10, 15, 16, and 
19, while sections 83, 34, 35, and 36 comprise slopes and terraced lava flows 
flanking O'Leary Peak. The level areas are furrowed by shallow runs and gullies, 
while ravines and short canyons cut into the front of the lava terraces in the 
southeast quarter of the township. The soil is formed from comminuted volcanic 
debris, mixed with a small proportion of loam. Most of the southeast quarter of 
the township is covered with deposits of moderately fine black cinders derived 
from the great cinder cones around Sunset Peak in the township adjoining on 
the south. This cinder cover is practically without any loam admixtures on much 
of the land in sections 24, 25, 35, and 36, and drifts about with the wind. 
Elsewhere the black cinder surface is smoothed out with loamy admixtures and 
has acquired stability. 

There are no permanent surface streams, springs, or tanks. The pasturage 
value is generally low, as there is no grass growth in the wooded areas, and the 
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nontimbered tracts have, for the most part, been closely sheeped, and on the 
forested tracts the ground cover of tufted grasses is sparse and scattering. 

Siamf of timber species in T. ^4 -V., R- 8 E. 

Feet B. M. 
Yellow pine 1, 600, 000 

Forest conditions in T. 24 N., R. 8 E. 

Average total height feet. . 75 

Average height, dear do 8 

Average diameter, breapt-high inchen. . 16 

Average age yearn. . 160 

Reproduction Poor. 

Township 24 North, Range 9 East. 

Sections 1 to 27, inclusive, comprise level and gently rolling tracts of land, here 
and there rising into low ridges and cones of lava, or terraced with thin, successive 
lava flows. A low cinder cone rises in section 18. Sections 28, 29, 80, and 31 con- 
sist of an extremely rough and rugged flow of lava which appears to have welled 
out from fissures or cones existing in the vicinity of O'ljeary Peak. Sections 32 and 
34 comprise low cinder cones and their slopes. The soil is composed of volcanic 
debris with slight loamy admixtures, or lacks these latter constituents altogether. 
Much of it is of the black cinder type; some of it is made up of yellow or even 
white scoriaceous or pumice-like material. In most localities in the township, 
the surface of the cinder blanket has acquired a moderate degree of stability, but 
in sections 19, 20, 29, and 30 the loose cindery soil drifts about with the shifting 
winds. 

There are no permanent surface streams, springs, or tanks. The township has 
no value for pasturage, as the grass growth has alwa\\s been extremely sparse and 
scattered, and sheep herding during many yeai^s has closely cleaned up the little 
grass originally growing there. 

f<tani1 itf timber Hjfecies in T. 24 A'., R. 9. E. 

Feet B. M. 
Yellow pine 1 , .SSO, (KX) 

FureM conditions in T. 24 A'., R. 9 E, 

Averagt» total height feet. . 75 

Average heij^ht, dear do S 

Average diameter, breast-high inches. . 16 

Average age year? . . IHO 

Reproduction Poor. 

Township 25 North, Range 8 East. 
This township consists of level or gently rolling tracts of land, in sections 24 
and 25 rising into low conical hills of volcanic origin, and along the west lines of 
section 18, forming in part the eastern slopes of an extremely rough mesa, com- 
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posed of lava, which covers most of the area of the township adjoining on the west. 
The southern tiers of sections are cut by shallow dry runs and intersected with reefs 
and combs of lava which barely rise 3 or 4 feet above the surface, while here and 
thei-e low breaks in the lava sheet, which underlioi the entire township, form small 
terraces with rocky steep fronts. The soil is composed of volcanic debris — small 
fragments of lava, scoriae, and cinders — more or less mixed with blocks of loose lava, 
in part derived from the reefs and in part from tali of the varioas escarpments. 
Most of the surface is free from accumulations of bowlders and consists of small 
pebbly material with some vegetable mold. 

There are no permanent surface streams, springs, or tanks. There is a woodland 
growth of pinon and one-seed juniper, of which the reproduction is poor. The 
grazing value of the township is low, as owing to aridity the grass is short and 
scattering even at its best. It is chiefly mesquite grass, Boutdoiia oligostacha^ 
The southern sections have been pastured fairly close by sheep. 

There is no timber. 

Township 25 North, Range 4 East. 

Most of the land in this township is level or gently rolling. Sections 10, 11 (in 
part), 12, 13, It), 17, and 18 contain low extinct volcanic cones, situated singly or in 
groups, cindery or tufaceous in chanurtor, none covering a large area. The slopes 
of these cones are usually steep. A few contain a central depression at the top. 
Mostly, however, the craters are lateral. In sections 14 and 15 the surface features 
are rather more rough and rolling than elscwhen\ The soil is generally composed 
of volcanic debris — scoria* and cinders-the surface often strewn with blocks of 
vesicular lava and slaggy masses of the same. It is a barren soil containing only a 
very small proiX)rtion of vegetable mold, while humus is wholly lacking. 

There are no permanent surface streams, springs, or tanks. The wooded areas 
bear stands of pinon and one-set'd juniper, witii some underbrush consisting of moun- 
tain mahogany, rock rose, and other less conspicuous herbs of the semiarid region 
of northern Arizona. Reproduction is slow. Most of the township has l>een 
closely sheeped and its value for grazing is low. 

There is no timber. 

Township 2r) Nouni, lUNtJK 5 Kast. 

The northern, westtu-n, and jMirtioiis of tlm snutlicin solutions of this U)wnship 
consist of level or gently rolling areas, vuriiMl by low iin^uks in the lava sheet or 
intersected by shallow, rcx'ky ravines. StM-Mons I'n, til, l>S, 21», ;u, and 35 ai-e 
covered wholly or in pirt with the remains of exiinri voleiuiie eones, usually low, 
but occasionally, as in sections 28 and 2J», rising l,ooo fe.et above the plateau level. 
In most places throughout the township Mm soil U composed of more or less 
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finely comminuted volcanic debris, some of which consists of coarsely pulverized 

slag or scoriflB. 

There are no permanent streams. A spring exists in the crater of a cinder cone 

situated in sections 20 and 21, but it is of small capacity, a mere trickle during the 

dry portion of the year and probably fails altogether some years. The northern 

and central portions of the township have been only modeiutely sheeped, but the 

southern sections are badl}" overgrazed and in places the grass has been completely 

destroyed. 

Stand of timber specie)* in T, 25 .Y., /?. .5 E, 

Feet B. M. 
Yellowpine 2,572,000 

Forest conditions ih T. Jo X.y R. 5 E. 

Average total height feet. . 75 

Average height, clear do 8 

Average diameter, breast-high inches. . 16 

Average age years. . 160 

Eeproductions, sections 20,21,28,29,34,35,36 Medium. 

Reproduction elsewhere Poor. 

Township 25 North, Range 6 East. 

The eastern sections comprise land nearh' level or gently rolling. The northern 
tiers of sections consist of a low mesa formed of limestone, thinly capped with lava 
in some places, deeply buried under outflows of volcanic matter in others. It is cut 
by shallow, rocky runs and gullies, which occasionally develop a canyon formation 
where they open into the level areas of the eastern sections. The southern portion 
of the township consists of a terrace or mesa of vesicular and scoriaceous lava. 
Along a line running through sections 18, 17, 16, 21, 26, and 35 this terrace breaks 
off with a steep, rocky front, 250 to 400 feet high, to the lower areas of the northern 
sections of the township. The terrace is very rocky and bowlder strewn, and is cut 
at frequent intervals by gullies and short can^^ons. Cinder and slag cones, marking 
ancient volcanic vents, rise in the southwest quarter of section 16, and in sections 30 
and 31. The cones are low, none above 250 feet high, with gentle slopes which are 
strewn with red and black scoriae, slag, and cinders ejected from the ancient craters 
of these cones. The northern portion of jthe township has a sandy or gravelly soil 
largely deriv^ed from the decomposition of the limestone outcrops in the two northern 
tiers of sections. The soil in the southern areas consists of adobe, or where mixed 
with volcanic cinders it assumes the character of gravelly loam. The surface of the 
eastern sections is, as a rule, smooth and pebbly. 

There are no permanent surface streams. There are four small springs in 
section 20 and one in section 28 which rise through crevices in the lava along the 
foot of the escarpment. Their flow is insignificant, and is used for watering stock. 
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The woodland contains pinon and one-seed juniper, with a few yellow pine, red 
fir, walnut, cottonwood, and willows. The grazing value is low. 
There is no timber. 

Township 25 North, Range 7 East. 

The most conspicuous features of the township are the numerous extinct 
volcanic cones. One or more rises in every section except sections 26 and 27. 
Some of these cones stand as isolated buttes, others are grouped or occur as 
ranges of hills varying in height from mere slag heaps 10 to 50 feet high, to 
rounded symmetrical truncated cones 400 to 800 feet high. Generally they possess 
a distinct circular depression on their summits. Sometimes the depression is 
lateral, while in other cases the rims of the ancient craters have been largely 
removed by erosion and all that remains are the heads of deep gullies cutting into 
the cones. The cones and hills are separated by level tracts mostly of small extent. 
The soil consists almost wholly of volcanic ddbris. On the slopes of the cones the 
soil is very thin, often entirely lacking, in which case the surface is covered with 
coarse fragments of slag, 8CX)riaB, and vesicular lava. On the level areas separating 
the hills the volcanic debris is finer and the soil of a gravelly character, occasion- 
ally topped with an accumulation of loam. 

There are no permanent surface streams, springs, or tanks. The woodland 
contains pinon, one-seed juniper, and a few scattered yellow pines. Reproduction 
is slow and uncertain. The land has been closeh' grazed by sheep and cattle. 
Much of the original growth of mesquite grass has been destroyed, and coarse, 
valueless weeds have come in its place. The pasturage value is very low. 

There is no timber. 

TowNSHiF 25 North, Range 8 East. 

Most of this township consists of level or gently rolling land. In sections 
17, 18, 19, 20, 29, 80, 81, 34, and 35 rise low extinct volcanic cones, some of which 
occur singly, others in groups. They vary in height from 4(K> to 900 feet, with 
steep slopes, and generally with well-defined crateriform depressions on their 
summits. The soil throughout is composed of volcunic ejecta. On the slopes 
and in the vicinity of the cones . it is slaggy or clinker like. On the level 
areas and at some distance from the ancient vents the volcanic debris is more 
comiiiinuted and the soil is distinctly of a gravelly or pebbly character. 

There are no permanent surface streams, springs, or tanks. There is a wood- 
land growth of pinon and one-seed juniper in which the reproduction is limited. 
The pasturage value is very low. It has been grazed so long and close by sheep, 
cattle, and horses that the growth of mesquite grass, never very luxuriant, is 
practically killed, and coarse and valueless weeds have come in and occupied 
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the ground. Most of the sheeping and stock grazing in this township and adjoin- 
ing ones takes place during the winter months when the melting of the snow and 
the occasional rains supply the necessary water. 
There is no timber. 



Township 25 North, Range 9 East. 

Most of the land in the township is gently rolling. The entire tract is under- 
lain with lava flows of various ages. Successive flows, stooping short of the 
poiiits reached by preceding ones, have caused the formation of irregular terraces 
usually presenting low rocky or cinder-covered fronts. Shallow runs intersect 
the township in various directions, and in sections 13, 14, 15, 16, 20, 28, and 24 rise 
low extinct volcanic cones which are commonly asymmetrical in outline, owing to 
erosion and to successive eruptions through different orifices of the same cone. 
The soil is composed of more or less finely comminuted volcanic d6bris mixed with 
small proportions of loamy constituents. A great deal of the soil consists of 
lapilli ejected from the great cinder cones in T. 23 N., R. 8 E., about 12 miles to 
the southwest, having been transported either by water or wind. The general 
quality of the soil might be characterized as a gravelly or sandy loam, but it is 
decidedly barren and sterile. 

There are no permanent surface streams, springs, or tanks. The woodland 
contains pinon and one-seed juniper, of which the reproduction is slow and uncertain. 
The pasturage value of the tract is low. 

There is no timber. 

SUMMARY. 
CUissificaiion of lands in San Francisco }fountains Forest Reserve^ by townships. 



Township. 



15 north. 



Range. 



Timbered 
area. 



Wooded area. 



Burned 
area. 



Cut area. <i 



Barren 
area.b 



6 east. 



15 north 7 east. 



15 north 8 east. 

15 north 9 east. 

15 north ' 10 east 

15 north 11 east 

5 east. 

6 east. 

7 east. 



6,400 

11,520 

2,600 



Acr€». 

7,040 

15,360 

8,960 



Acres. 



Acres. 
4,480 



16 north 

16 north 

16 north 

16 north i Seast 15,400 

16 north I 9 east i 23,040 

a Logged more than 65 per cent or until remaining stand is too small to be classed as timber. 

^ Naturally timberless areas, including lakes. 

520— No. 22-04 6 



1,240 
3,840 
3,640 
9,600 
10,880 
7,100 



19,400 

13,440 

12,160 

540 
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Clauificaihn of lands in San F\ranci9co Mountaim Fbrett Raerve, hy totrntkipt^QfrOitm^ 



Ttnnutilp. 



Baiig¥, 



Ttmbered 



, Wooded mre^ 



Bomed 



Cat ftKA. Buten mnm^ 



16 north 

16 north 

17 north 
17 north 
IT north 
17 north 
17 north 
17 north 
17 north 

17 north 
IS north 
IS north 
IS north 
IS north 

18 north 
IS north 

15 north 

16 north 

19 north 
19 north 
19 north 
19 north 
19 north 
19 north 
19 north 
19 north 
19 north 

19 north 
30 north 

20 north 
20 uorth 
20 north 
20 north 
20 nortVi 
20 north 
20 north 
20 north 

20 north 

21 north 
21 north 



10 < 

111 

4eMt. 

5 east. 

6efl0t. 

7i 

St 

9( 

10 < 

111 

4i 

5( 

6( 

7«i*Bt, 

S( 

94 

I0«>aet> 
U eoit, 
1 v»Mi„ 

3eaat.. 
4ewt.. 
5east>. 
6eaBt.. 
Teast.. 
8eftHt„ 
9ewt*- 
lOesflt. 
leut.. 
2eaMt.. 
3 east.. 
4eait.. 
5 east.. 
6eaat,. 
7e*it,, 
6e«st.. 
9eH»t.. 
lO^ttit. 
lewt.. 



S,300 



Aen*, 
H,740 
22,600 



8,400 
21,100 
23,040 
12, SOD 



23, (MD 
9,100 
1,940 



10, 2«) 
23,010 



0,000 
7,680 
16,100 
23,CM0 
8,300 
3,000 



4,000 

1^,360 

1,400 



6,000 
21.100 
23,IH0 
23,040 
25,660 
20,400 
20,4«0 
lA,!i00 



6,700 

20,040 
23,C40 

n,im 

17,040 



fl,m)o 

19,IHX) 

17,AOO 

2S,O40 

23, (HO 

21,570 

H,440 

7,700 

1,000 



7,000 
2S,0W 
16,540 

2,900 



-U 



5,900 
18, (WO 



6,400 
22,040 ' 
2»,OI0 

17,140 



Acwtt. 



540 
23,010 
23,010 



23,040 
13,040 



S,OI0 



2,5d0 



740 



610 
5,^10 



1,470 

H420 

8,200 



180 
740 



4,960 
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(Xassification of lands in San Francisco Mountains Forest Reserve^ by townships — Continued. 



Township. 


Range. 


Timbered 
area. 


Wooded area. 


Burned 
area. 


Cut area. 


Barren 
area. 


21 north 


3 east 


AcrcB. 
9,300 
7,885 
18, 770 
15, 215 
11,215 
14,825 


Acre9. 


Acres. 


Acres. 

12,975 
1,440 
4,270 
7,825 

11,240 
2,500 


Acres. 
765 


21 north 


4 east 

5east 






13, 715 


21 north 






21 north 


6 east 








21 north 


7 east 


585 

5, 715 

17,920 

2,500 

19,240 

135 






21 north 


8 east 




21 north 


9 east 


4,500 


620 


22 north 


least 


1,500 

3,800 

4.390 

8,305 

17,480 

18,900 

21,040 

13,960 

4,585 

6,405 

15,930 

16,220 

16,970 

17,870 

11,610 

3,790 

740 

5,845 

16,285 

14,350 

5,085 

2,470 

2,240 




19,040 


22 north 


2 east 






22 north 


3 east 




2,570 
8,870 
5,170 
2,720 
1,485 
1,000 


16,945 

5,865 

390 


22 north 


4 east 




22 north 


5east 






22 north 


6ea8t 






1,420 


22 north 


7east 


315 

1,545 

18,075 

2,590 

290 


200 




22 north 


8 east 


6,535 
380 


22 north 


9 east 




23 north 


3ea8t 


40 




14,005 
6,770 
6,770 
5,620 
3,220 
7,240 
4,620 
690 


23 north 


4 east 


50 


23 north 


6 east 

6ea8t 

7 east 


50 

250 

1,200 


23 north 


200 

750 

4,190 

14,730 

21,610 

6,360 

2,250 

4,480 

8,235 

9,890 

20,800 

23,040 

15,960 

19,805 

15,360 

8,320 

1,280 

9,280 




23 north 




23 north 


8east 




23 north 


9 east 






24 north 


3 east 






24 north 


4ea8t 






10,835 
4,425 
4,210 
9,720 

10,680 


24 north 


5east 


80 




24 north 


6 east 




24 north 


7 east 






24 north 


8 east 


100 


.......... 


24 north 


9 east 




25 north 


3east 








25 north 


4 east 








7,080 

1,625 

7,430 

14,720 

21,760 


25 north 


5east 


1,490 


120 
250 




25 north 


6 east 




25 north 


7 east 






25 north 


8east 








25 north 


9 east 








13,760 














812,500 


658,370 


6,790 


99,905 


362,075 



Total area of reserve 1,939,640 acres. 
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Stand and damftcaHon of merchantable timber in San Francisco Mountains Forest Reservey by townships. 



Township. 


Range. 


Total sUnd. 


' per acre. 


YeUow pine. 


Red fir. 


White fir. 


spruce. 


Other 
species. 


15 north . . 


6 east. . . 


Feet B. M. 


FeetB.M. 


f^B.M. 


FeetB.M. 


FeetB.M 


FeetB.M. 


FeetB.M. 


15 north . . 


7 east. . . 




1 

1 


1 




15 north . . 


8ea8t... 

9 east. . . 

10 east.. 

11 e.ast.. 


6,500,000 

17,000,000 

4,000,000 


1,016 
1,467 
1,539 


6,500,000 
17,000,000 










15 north. , 










15 north - . 


4,000,000 






1 


15 north - . 






16 north.. 


5 east. . . 










t 


16 north . . 


6 east. . - 










! 1 


16 north.. 


7 east 










' 1 

1 , 


16 north . . 


8east... 
9east... 

10 east.. 

11 east.. 


34,000,000 
66,500,000 
12,250,000 


2,210 
2,886 
1,475 


34,000,000 
66,500,000 
12,250,000 


* 


1 1 


16 north.. 




1 1 


16 north.. 




! 


16 north , . 




i 


17 north.. 


4 east 


» 








' 


17 north.. 


5 east 










1 


17 north.. 


6east... 










' , 


17 north.. 


7 east... 
Seast... 
9east... 

10 east.. 

11 east.. 


15,500,000 
71,000,000 
80,000,000 
38,250,000 


1,845 
3,361 
3,472 
3,000 


15, 500, 000 
71,000,000 
80,000,000 
38, 250, 000 


i 


17 north.. 


1 1 


17 north.. 




• 1 


17 north.. 




' 


17 north.. 


1 ' 1 


18 north.. 


4 east 








1 ' 


18 north.. 


5 east... 
6east... 

7 east. . . 

8 east... 
9east... 

10 east.. 

11 east.. 


11,750,000 
13, 500, 000 
55,250,000 
106, 750, 000 
24,250,000 
4,000,000 


1,958 
1,758 
3,432 
4,633 
3,000 
1,334 


11,750,000 
13,500,000 
55,250,000 
105, 000, 000 
24, 250, 000 
4,000,000 


1 ! 


18 north.. 


! ! ' 


18 north.. 


1 


18 north.. 


1,750,000 


1 


18 north.. 


1 


18 north.. 


1 


18 north.. 


1 


19 north . . 


1 east. . . 










19 north.. 


2east... 
3 east... 
4east... 
5 east... 
6east... 
7 east... 
8east... 

9 east... 

10 east.. 


13,500,000 
81,500,000 
54,250,000 
85,750,000 
78,750,000 
91,250,000 
56,000,000 
23,500,000 


2,250 
3,768 
2,355 
3,722 
3,418 
3,965 
2,734 
1,536 


13, 500, 000 
81,500,000 
54,250,000 
85,750,000 
78,750,000 
91,250,000 
56,000,000 
23,500,000 






19 north.. 




1 


19 north.. 




i 


19 north.. 




! 


19 north.. 


1 




19 north.. 


1 




19 north.. 


1 




19 north.. 


1 




19 north . . 


1 


1 


20 north.. 


least... 
2eaat... 


9,250,000 
69,000,000 


1,423 
3,538 


9,250,000 
69,000,000 


1 




20 north.. 





1 
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Stand and clamfication of merchantable timber in San Francisco Mountains Forest Reserve^ by townships — 

Continued. 



Township. 



20 north., 
20 north.. 
20 north.. 
20 north.. 
20 north.. 
20 north.. 
20 north.. 

20 north. 

21 north. 
21 north. 
21 north. 
21 north. 
21 north. 
21 north. 
21 north. 
21 north. 

21 north. 

22 north. 
22 north . 
22 north. 
22 north. 
22 north. 
22 north. 
22 north. 
22 north. 

22 north. 

23 north. 
23 north. 
23 north. 
23 north. 
23 north. 
23 north. 

23 north. 

24 north. 
24 north. 
24 north. 
24 north. 
24 north. 
24 north. 

24 north. 

25 north. 



Range. 



3 east.. 

4 east.. 

5 east.. 

6 east.. 

7 east. . 

8 east.. 

9 east-. 

10 east. 

1 east-. 

2 east- . 

3 east. . 

4 east.. 

5 east. - 

6 east.. 

7 east.. 

8 east. . 

9 east.. 

1 east.. 

2 east.. 

3 east.. 

4 east. - 

5 east.. 

6 east.. 

7 east. - 

8 east.. 

9 east.. 

3 east . . 

4 east . . 

5 east.. 

6 east.. 

7 east . . 

8 east.. 

9 east.. 

3 east.. 

4 east. . 

5 east.. 

6 east. . 

7 east-. 

8 east-. 

9 east.. 
3 east.. 



Total stand. 

Feet B. M. 
82, 000, 000 
97, 500, 000 
151, 500, 000 
94, 500, 000 
50, 340, 000 
24, 000, 000 
1,000,010 



Average 

stand 
per acre. 



Feet B. M. 
4,685 
4,210 
6,575 
4,381 
5,340 
3,118 
1,000 



Yellow pine. 



Red fir. 



WhitP fir ' Engelmann i Other 
spruce. I speeiefe. 



Feet B. M. 
82, 000, 000 
97, 500, 000 
151,500,000 
94, 500, 000 
50, 340, 000 
24, 000, 000 
1,000,000 



Fed B. M. I Feet B. M. Feet B. M. 



Feet B. M. 



8, 250, 000 
36, 000, 000 
40, 335, 000 
39, :i50, 000 
109, 520, 000 
42, 275, 000 
33, 040, 000 
42, 778, 000 



750,000 

5,000,000 

15, 074, 000 

19, 849, 000 

79, 320, 000 

82, 416, 000 

42, 480, 000 

51,435,000 

9, 730, 000 

24,135,000 

(>8, 408, (XH) 

76,410,000 

78, 185, OCX) 

43, 720, 000 

24, 660, 000 

6, 625, 000 

95, 000 

8,591,0(X) 

59, 520, 000 

52, 980, 000 

12, 985, 000 

1,600,000 

1,380,000 



1,400 
1,562 
4,337 
4,990 
5,8:^ 
2,779 
2,946 
2,886 



500 
1,315 
3,434 
2,390 
4,538 
4, 361 
2, 002 
3,684 
2, 122 
3,768 
4,445 
4,711 
4,607 
2,447 
2,124 
1,748 
28 
1,470 
3,655 
3, 700 
2,554 
648 
616 



8, 250, 000 
36, 000, 000 
40,335,000 
39, 350, 000 
109, 520, 000 
42, 275, 000 
33, 040, 000 
42, 778, 000 



750, 000 

5,000,000 

15,074,000 

19, 849, (XX) I 

79,320,000 

82,416,000 

36, 108, 000 2, 124, 000 3, 398, 000 850, 000 , 

51,178,000 128,000 129,000 ; 

9,730,0(X) 

24,1:^5,000 

65,672,000 ,2,394,000 171,000 171,000 

74,72*^,000 100,000 40,000 1,528,0(X) 13,000 

77, 794, 000 I 391, 000 

39,827,000 I 919,000 1,443,000 1,531,000 

24,660,000 1 

6, 625, 000 
95,000 

8,591,000 
58, 330, 000 
52, 980, 000 
12, 985, 000 

1,600,000 

1,380,000 



630,000 



540,000 , 20,000 
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Stand and damfieaiUm of mtrchanUihU timber in San Fhmcisco Mountain$ Fomti ReKrvtj by totmshipi — 

Continued. 



Township. Range. 


; i 

ATenge 
ToUl Ktand. stand per 
•ere. 


Yellow pine. 


1 
Red fir. j White fir. 

1 


1 
Engelmann Other 
sprace. : species. 


25 north..; 4 east.. 


' IMB.M. FutB.M. 


/W B. M. 


FeetB.M. ! Fut B. M. 


FMB.M. FMB.M. 


25 north.. 5ea8t.. 


2,572,000 1,726 


2.572.000 






25 north . Oeiiflt.. 






25 north.. 7 east... i... 


; 




25 north. 8eiirt..... 






25 north.. 9eaflt..-i 










1 








Total 


.2,743,558,000 




2,725,288,000 8,436,000 5.181,000 


4,449.000 204.000 



Perceniagts of merchaniabU and nonmerchaanUMe 9peeie» in San Franci»oo Mountains FbreH Remrve, < 

Unenahips, 



Township. 


lumge. 




t 

1 

1 


i 


1 


a 

1 

■< 


1 


1 


1 

2 
1 

< 


c 


£5 

< 




1 

1 i 


15 north - - * - 


6 east . 














15 north 


7cast - 















100 1 


1 1^ Tiort h 


8 mB\ 

9 tart -,,-- 

lOeast ---- 
11 east --*. 


60 
97 

80 


,,_.l -i--_> 






1 


• 

3 
15 


u 




15 north * ^ * - £ 


1 ^ 




\ 






IS rif>rth 


1 t 

1 






' 


5 
lOO 




li^ njifth 


1 1 


1 


■ 




1(il mirth 


h ^a&t - * . - . 




...j.-..:..-.'..-. 


"* J 


- 




16 north 


6eafft .,,-^ 




1 ' ' 




1 1 




|A ftfirth 


7 e^iM . • . - - 




1 1 




' 


.... ' 1 




16 north.-.. 

1ft north-,,. 
16 north--.. 

16 north 

17 north-... 
17 north.. -- 
17 north--- - 
17 north---. 
17 north--.. 
17norOu--- 
17 north.-, - 

17 uorth-..- 

18 north 

18 north 


Beast 

tfeaat .,-.. 

10 east .... 

11 east 


90 

86 
37 






■ 






3 " 




'■■■|""T""i " 


\ 






U 
13 


.... 


1 ' ' 


'*'""l*"""* 






so":::: 

100 ..... 






1 


— .' j 






4 eflflt - . - , 








1 










5 PRst 








' 






1 ■ 1 1— • 


ft Aftnt 










1 


1 


1 J 1^ 


7eaBt 

Seast 

9east „--. 

10 east --.. 

1 1 fuioi' 


71 

84 
91 
85 






|. 










1 






1 


*" r— 

15 ,.... 






\ 


1 










1 


1 


"T;:::: 

100 






""'''""', 1 




J, iUlsl 








__J__j ..L..,„ 


----'1 




.... 


6©ast -,,-. 


89 


.... 




.„j. ,,-,.,; ! 


c:::l:::j-;;- 
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Percentage of merchantable and nonmerchantable species in San Francisco Mountains Forest Reserve^ by 

townships — Continued. 



TownBhip. 


RangCn 


6 


1 


i 


1 


g 


c 
3 


§ 


I 

i 
1 

< 


1 ' 

B 


1 


i 


< 


i 

I 

c 


18 north 


6east ..... 

7 east 

8 east .,.-. 

9 east 

10t^4iflt 

n eait 1 


m 




,..- 














27 

lb 

8 

12 


15 
2 




18 north., ^ 


83 
90 
84 
50 






1 








18 north,.-. 






?, 


' 










IS norths.-- 








' 








4 

50 

100 

100 

58 

4 

1 

3 




1& north 




" i ; .— - 


' 






18 Dorth*-.. 




1 








19 north 


1 east 


1 


1 


1 






19 north 


2eaflt - 

3 east -__,, 

4 ea«t 

5 east ,,... 
6east -..-. 

7 east 

8eaat ,..,, 

9 east 

10 eapt 


41 

6g 






1 


1 




i 




10 north 








1 




8 
15 

5 

21 

6 

a 




19 north 


64 
92 
79 
»4 
97 
60 










1 


1 




19 north 




















19 north 




















19 north 























19 north 






















19 north 














1 


* 

5 
4 
4 


31 
99 

1*0 
1 




19 north 








1 


i 




20 north 


1 east .-__ 

2 eaat 

3 east 

4east 

5 eiiat 

6east 

7 eiist 

Heast 

9 eust 

10 east . . 


73 








'■"'■'"l I"""" 


: 




20 north. 


93 
92 








' r "1 






20 north.. . 









""""", 1 


1 




20 north.,.. 


95 

96 

96 

100 

77 

1 










1 


1 


1 




£0 north 










1 








20 north 










1 










20 north .. 










1 










20 north 










! 






5 

2 


IS 

97 

IQO 

26 




20 north 










1 










20 north 










1 










21 north ., 


1 i-aet 

2 east 

Seaet ...._ 

4eaet 

5 east 

t>eaflt 

7 east 

Hea^it . 

9 east 


73 
97 
98 
100 
96 
98 
95 
91 










1 








Q 




21 north *. 










1 






3 
2 




21 iic>rth ... * 










..._.L_„.„. 










21 north 












1 










21 north 












1 






4 
2 
2 

1 






21 north 






















21 north 










3 


1 










21 north 








I 


1 








21 north 






1 






22 north... « 


least ...-. 

2 east 

Seaat 


95 

90 
100 










1 








5 

1 




S2 north..... 










1 






9 




22 north 


i 








....L_ 
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SAN FRANCISCO MOUNTAINS FOREST RESERVE, ARIZONA. 



Percentages of mercharUabU and nonmerehaniabU species in San Francisco Mountains Fnrejft Reserve^ 

townships— -Con^wieA. 



Township. 


HAnge. 


1 
1 


1 


o 

t 


I 


1 


i 




•a 

I 

S 


1 


1 


s 


Arizona cyprcHs. 


1 

1 ® 


22 north 


4 east 

5 east __.,_ 

6 east ..,-, 

7 east 

8caet 

9eaat 

3eae5t 

4 eaet 

5 ea«t 

6 east 

7 east 

8 east 

9 east 

! 3 ea.-t 

1 4 east 

, 5 east 

6 eB»i 

7 east 

1 8 eant 

1 9 east 

8 east 


100 

100 
72 
61 
t»7 
77 
»5 














22 north 






\ 


1 i ' 


22 north. .. 






1 
7 












27 
9 






22 north 


3 


\ ' 

18 
9. 


a 


13 

I 


6 










22 north 







1 


' 




22 north 








23 north 


2 

;• 

7 
2 










"ic:::::::: 

32 ' 

14 

1 

1 i 


' 


23 north 


88 i 3 ^ 


1 
1 


1 
2 

3 








23 north 


80 1 




7 

5 

10 








23 north . . . 


r -- 

53 2 ; 








23 north 


69 1 

70 .... 

65 ... 


' - - • 

22 
15 








23 north 




8 
20 
22 

1 




23 north 














24 north 


30 .... 48 
94 !.... 5 

83'--..: 1 














24 north 













8 1 




24 north 


5 






2 


1 


1 


24 north 


98 
84 
90 
90 


...J 1 








24 north 




14 

7 








2 
3 

8 




24 north. . 






1 


! 


24 north 


....| 2 










25 north 










25 north 


1 4 east 


f'T"' 






! 1 






25 north 


1 5 east 

H east 


65 ....,20 










3 


12 






25 north 












25 north 


7 east 


i 
1.. ...... 






1 1 




' 


25 north 


8 east 


1 






1 




i 


25 north 


9 east 


1 1 






' 




1 




1 


1 


1 








_ 
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Composition of the nonmerchantable arborescent growth on the wooded areas of San Francisco Mountains 

Forest Reserve^ by townships and percentages. 



Township. 



15 north . . . 
15 north... 
15 north . . . 
15 north... 
15 north... 

15 north... 

16 north... 
16 north... 
16 north... 
16 north... 
16 north... 
16 north... 

16 north... 

17 north... 
17 north... 
17 north... 
17 north... 
17 north... 
17 north... 
17 north... 

17 north... 

18 north . . . 
18 north... 
18 north... 
18 north... 
18 north... 
18 north... 
18 north... 

18 north... 

19 north... 
19 north... 
19 north... 
19 north... 
19 north... 
19 north... 
19 north... 
19 north... 
19 north... 

19 north... 

20 north... 



Range. 



6 east .. 

7 east .. 

8 east . . 

9 east . . 

10 east . 

11 east . 

5 east . . 

6 east . , 

7 east .. 

8 east . . 

9 east . . 

10 east . 

11 east . 

4 east .. 

5 east . , 

6 east . . 

7 east . . 

8 east . . 

9 east . . 

10 east . 

11 east , 

4 east .. 

5 east . . 
. I 6 east . . 
. ' 7 east . . 
} 8 east .. 
. 9 east . . 
., 10 east . 
.1 11 east . 
. I 1 east . . 
. 1 2 east . . 
.| 3 east .. 
. 4 east . , 
. 5 east . , 
. 6 east . . 
. 7 east . , 
. 8 east . . 
. I 9 east . . 
. 10 east 

. 1 1 east . 



Yellow 
pine. 



X 
X 
X 
X 
X 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



Limber 
pine. 



Pifion. 



Alligator | One-seed 
juniper. | juniper. 



99 



I 



Aspen. 



Oak. 



I ^"^: Other 



9:) 

99 
99 



100 



(x) Represented. 
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SAX FRASrCISCO XOUIfTAmS FOBEST BESSBVE, ARIZONA. 
of d^ ummtukMwiahff ai h mtmxm i jfnmik on ike woodedjareoi €f San ^nmeuco MounUrim 



tteemi grottik 

f kmmmip$ amd p(rcmkige9--Contmiied. 



TcOov Umber 
pine. pine 



Jmilper. 



Oak. nacr- 



Ocber 



a> north... 
aOaoffth... 
90 north... 

aO north... 
a> north... 
a> north... 
9) north... 
aODi^rth... 
SI north... 
SI north... 
SI north... 
SI north... 
SI north... 
SI north... 
SI north... 
SI north... 
SI north... 
SSnv^h... 
SSnvvrth... 
SSn^^rth... 
SSn^>rth... 
SSiK^rth... 
SS north... 
SS north... 
SSiKvrth... 
SS north... 
33iK>rth.., 
S3 north,. , 
S3 north., , 
S3 north... 
33 north... 
S3 north... 

53 north... 

54 north... 
S4 north... 
S4 north... 
S4 north... 
S4 north... 
S4 north... 



«tt9t 

«ntf4 



Sm0| 
3< 






VHsit . 
tMSl . 

eii»t 
ea»t 

^^«!)| 

east 
east 
vas*t 
east 
east 



^«fe?t 

r^«ttst 


1 


X 

X 


10««s4 - --- - -- --- 


l«Bt 




X 



X 
X 
X 
X 



90 



44> 



10 



90 



10 



,..,. 1 


1 


\ 








^ 


1 

X 

1 











^ 












ik 

ha 



\\\ 
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OomposUion of the nonmercharUabk arborescent growth on the wooded afeas of San Francisco Mountains 
Forest Reserve j by townships and percentages — Continued. 



Township. 


Range. 


Yellow 
pine. 


Limber 
pine. 


PIflon. 


Alligator 
juniper. 


One-seed 
juniper. 


Aspen. 


Oak. 


Arizo- 
na cy- 
pre^8. 


Other 
species. 


24 north 


9 east 






30 
62 




70 
38 
20 
15 
15 
30 
30 
70 




1 




25 north . 


3 east 






1 1 




25 north 


4 east 






80 

85 X 

84 ' 

70 1... 


1 ! 




25 north. 


5 east 






1 ' 




25 north 


fi PJWt 


1 




1 ! 




25 north .... 7 p^nt 


! 1 




25 north 


8 east 


70 
30 






1 




25 north. 


9 east 


1 














1 















(x) Represented. 



INDEX. 



Page. 
Abiea arizonica. See Fir, Arizona. 
Abies concolor. See Fir, white. 
Acer negnndo. See Boxelder. 
Alligator juniper. See Juniper, alligator. 

Altitudes In Reserve 18 

Apache Maid Peak, origin of 14 

Arizona Central Railroad, mill site on, view of, 

plate showing 28 

Arizona cypress. See Cypress, Arizona. 

Aspen, occurrence of , by townships 89,90 

percentage of , by townships 88,90 

reproduction of 80 

Barren areas, table showing extent of, by town- 
ships 81^ 

Beaver Creek, canyon of, character of U 

Bill Williams Mountain, origin of 14 

view of , plat« showing 30 

Broad-leaved trees, list of species of 17 

Burned areas, table showing extent of, by town- 
ships 81-83 

Burnt timber on slopes of San Francisco Peak, 

view showing 20 

Cedar. See Juniper. 

Conifers, Ust of species of 17 

Cut areas, table showing extent of, by townshiiw 81-83 

Cutting, destruction of forests by 24-25 

Cypress, Arizona, occurrence of, by townships. . . 89, 90 

percentage of , by townships 86-87,89 

sizes of 22 

For definite localities^ see Townships. 
Cupressns gruadalupenslB. See Cypress, Arizona. 

Dodwell, Arthur, work of 18 

Drainage, featuresof 15-16 

Elden Mesa, elevation of .\ 59 

featuresof 64-65 

Engelmann spruce. See Spruce, Engelmann. 

Fir, Arizona, percentage of, by townships 87, 88 

sizes of 21 

Fir, red, amount of 84,85 

amount of, inforestarm 22 

percentage of , by townships 87-88 

sizesof 21 

For definite localities, see Townships. 

Fir, white, amount of 22,85 

percentage of . by townships 87,88 

sizesof 21 

For definite localities, see Townships. 

Fire, destruction of forests by 26-28 

Fire scars on yellow pine, view showing 24 

Forest, yeUowpine, character of 28 

Forest areas, capacity of, in mill timber 22-24 

definition of 17 

grass species In, list of 88 

timber of, aspect and types of 18-20 

For definite localities, see Townships. 



Page. 

Forests, destruction of, agencies of 24-28 

influence of , on run-off 80-31 

reproduction of species in 28-cO 

Grasses, species of, collected in northern portion 

of the Reserve 82 

species of, forming ground cover 82 

Orazing, destruction of forests by 25-26 

effects of , on forest floor 34-35 

value of the Reserve for 81-34 

Ground cover, character of 20-21 

grass species composing, list of 32 

Juniper, view of 20 
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LETTER OF TRANSMITTAL. 



Department of the Interior, 

United States Geological Survey, 

Washington, D. C, October 10, 1903. 
Sir: I transmit herewith, for publication in the Professional Paper series, a 
report on the Black Mesa Forest Reserve, in Arizona, prepared by F. G. Plummer 
from notes by Theodore F. Rixon and Arthur Dodwell. 
Very respectfully, 

Henry Gannett, 

Oeogra2)h€r, 
Hon. Charles D. Walcott, 

Director, United States Geological Survey, 



FOREST CONDITIONS IN THE BLACK MESA FOREST RESERY3B;- 

ARIZONA. 



Prepared by G. F. Plummer, from not^s by Theodore F. Rixon and Artkur Dodwell. 



BOinS^DARIES. 

The Black Mesa Forest Reserve, in Arizona, was created by proclamation of 
President McKinley dated August 17, 1898. The following are its boundaries: • 

''Beginning at a point on the boundary- line between Arizona and New Mexico 
where it is intersected by the north line of township seven (7) north, range thirty -one 
(31) east, Gila and Salt River meridian, Arizona; thence westerly along the township 
line to the southeast corner of township eight (8) north, range twenty-seven (27) east; 
thence northerly to the northeast corner of said township; thence westerly along the 
second (2nd) standard parallel north to the southeast corner of township nine (9) 
north, range twenty-six (26) east; thence northerly to the northeast corner of said 
township; thence westerly along the township line to the southeast corner of town- 
ship ten (10) north, range twenty-two (22) east; thence northerly to the northeast 
corner of said township; thence westerly along the township line to the southeast 
corner of township eleven (11) north, range nineteen (19) east; thence northerly along 
the range line to its point of intersection with the forty miles limit of the grant to 
the Atlantic and Pacific Railroad Company; thence westerly following the forty miles 
limit of said grant to its intersection with the range line between ranges five (5) and 
six (6) east, in township fifteen (15) north; thence southerh^ to the southwest corner 
of said township; thence easterly along the township line to the northwest corner of 
township fourteen (14) north, range seven (7) east; thence southerly along the range 
line to the southwest corner of township thirteen (18) north, range seven (7) east; 
thence easterly along the third (3rd) standard parallel north to the noi-thwest corner 
of township twelve (12) north, range eight (8) east; thence southerly to the south- 
west comer of said township; thence easterly along the township line to the north- 
west corner of township eleven (11) north, range twelve (12) east; thence southerly 
to the southwest corner of said township; thence easterly to the northwest comer of 
the White Mountain Indian Reservation; thenoe in a general easterly, southeasterly, 
and southerly direction along the northern and eastern boundaries of said reserva- 
tion to its intersection with the Gila and Salt River base line; thence easterly along 
said base line to its intersection with the boundary line between Arizona and New 
Mexico; thence northerly along said boundary line to the point where it intersects 
the north line of township seven (7) north, range thirt^'-one (31) east, the place 

of beginning." 
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li /ojnwt. c«>!priiT:ii3r^ :jr «Lxfii mzax asifzarrz. axon's a, 

Th^ V'^sif-r r»* or>mpr:^i*^ ;in »r»*a of 2.7-fH "•r^nar* mSf^^ or U7^.v^^> acncft. and 
.j^UuU^^ ^^ff-» -*f ViivjijpAi. f>yy#nino. ^riU. Navajo. Apadi^. and (iniMfiL 
f('i«< i^n iri*^/t}tar ••r.np r«f larut ninnin$r from central Arizona in a g^enec 
^flmfAfly <^lir^rtion f/# fiv? N>w M^xiro rirKuviarj, It f oDow? and lie* prxncipallT oo 
f Ha fwvrfh ^kp^ of r.h#i f>>loraiir^irila divide, aivi for a dwtant^e of abtxrt djO miles 
totUti^^ f.hA Aorrlv>!rn aivt ^a^t^^m hofindarM of Uliic^ Moancam Indiaa Besem&m^ 
7im ^.hHrtuifp:r of thU divuk^ knr>w]i a« Bhck Mesa. » that of a soothwesl^&ciiig 
0m^Mrf0f*^int* ^A n^^rljr perpendkuiar rciek i«5«» to ±.*M> feet high. and. except 
\u a f^rw pia/'.^, inturf^MMAt to the moiit daring climber. The central portioo of 
fh^ ft-smvf^,^ \fitrAf.ritiyi Wbit^ Mountain KtiserrMliotL, » of le^ bold topographj. but 
ifi fU<9Mi\ th^ ivrirfac^ in verj rough and broken^ being cot br nomeroas canyons 
irifmfMry Up t^m iU»\ofnAfK Ea«t of thiri. in Apache Coontj, the t<^)ograpiiT is 
fyf fmi\f0'\j dfff#;r^nt character, rining in many »harp and lofty peaks, the highest of 
mWtth in Gf#^n P#!ak, KMli[^ fe#;t high. The general name for the rai^e in this 
rMftiiif M Whil^ M/mntainH, The topography of the soatheastem portion of the 
rt'^rvpi in fff a Atill different type; the surface is more rolling, with several high 
plal^fiAf anri fit <rtit try de#^ fiunyoim of Eagle Creek« ijalt Sirer, and Bine River. 
MAV/'fal (i^kN in thiA area excised in ele\'ation 11/XlO feet, bat their height is not 
apfiT^^ial/'/l bt'/^nriNe rif the general great elevation of the sarronnding country . 

^T}$^ f'^nfmmi^iUm of the landn in Black Mena Forest Reserve, as determined from 
th^ f^XMftiftHiUm^ in hn folUrWf*: 

fUimnfirtUum of InwU in HOifk Mfjn FrrrttA ReMTtt. 



^^roeniMge, ^^ 



miles. 



t lfri>i^f#«/1 HfM i 80.70 2,248.5 

Wf*r.^ll«fi/I 

TUtiiittf)^!!! nf*^n 

Iffif riK^f nrtm 



14.04 391 

5.02 , 140 

I 



20 ' 5.5 



t/iUU*^^ »f«i ... ' .04 ; 1 



Toful .. 1 100.00 1 2,786 



jmAI^TAOK. 



Thii rtm^rvt^ U drnlniwl on thu mmih by WitMt (Mimrwater Creek, Beaver Creek, 
and KomII (!riM^k, fill of wblrh arn trlbutarliMi of Vord« liivcr, and by Eagle Creek, 
Hftii lllvfir, Mu\ Hlim lllviir, trlbiiiarluN of Han FmnciHco River, the whole being 
[ifirt of Uio (tllfi lllv«r Kywt<»iii. On Urn north Mido the Nutrioso, Little Colorado, 
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WATER SUPPLY AGRICULTURE GRAZING. 13 

Showlow, Heber, Chevalon, and East Clearwater are tributary to Colorado River 
through the Little Colomdo. The last-named stream heads in numerous springs 
on the east slopes of Mount Baldy and Ord Peak, in T. 6 N., R. 26 E. 

WATER SUPPI.Y. 

Water is very scarce. Within the reserve the streams mentioned above are 
perpetual, but flow only a short distance outside before sinking. There are over a 
hundred arroyos having small flows of water at their heads in the higher elevations. 
Eight years ago the resen-e was well watered, but successive seasons of drought have 
rendered it exceedingly dry, and unless a change for the better occurs there is no 
doubt that the cattlemen and sheepmen will desert the countr3^ At Heber, Pinedale, 
and Nutrioso, where the inhabitants once formed a prosperous community, people 
are rapidly leaving, and the few that remain do s© with the forlorn hope that each 
succeeding 3'^ear will bring a heavy snowfall or that a rainj- season will again 
replenish their water supply in order that farming may be resumed under favorable 
conditions. 

AGRICUIiTURE. 

Eight years ago numerous small areas were profitably farmed, but in recent 
years the lack of precipitation has caused a falling off in this industry, and at the 
present time the only farming settlements of any impoilance are at Beaver Creek, 
Showlow Creek, and at the town of Alpine at the head of Blue River. The latter 
point has an elevation of 8,400 feet, and although subject to early frosts, wheat has 
been successfully raised when there was sufficient moisture. Three years ago the 
crop was 5,000 bushels, but fell the following year to 2,500 bushels. I^st season 
the crop amounted to onh' 800 bushels, and it is evident that the country will become 
worthless unless the water supply is increased by natural or artificial means. 

GRAZIXG. 

The entire reserve is a natural range and grazing has been the main industry 
in this and adjacent regions. In recent years this industry has suffered greatly 
owing to the continued droughts, and the only remaining areas which are used solely 
for cattle range are on the Blue and Salt River and Eagle Creek. The Double 
Circle cattle ranch, which used to graze over 100,000 head, has been compelled to 
gradually decrease its herd, until it now numbers not more than 9,000. Range for 
this herd is very limited, and large areas are being rented from the Apache Indians 
in the White Mountain Indian Reservation. 

Wild forage gmsses naturally grow luxurianth^ all over the reser\^e, even under 
the heaviest forest shade, but the best growths are nearly always found at some 
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MTNTNG. 

The only area which appears to be classifiable as mineral land is in the south- 
eastern portion of the reserve, in the watershed of Blue River. The mineral belt of 
Clifton apparently extends in a northerly direction as far as the south boundary of 
the reserve, but no locations of any importance have been made very far north of 
that belt, and there is at this time no mining within the boundaries of the reserve. 
The exposed rock is generall}'^ limestone, and the plateaus are covered with malpais 
rock, which is very hard and of volcanic origin. 

I^IST OF TREES AND STAND OF TIMBER. 

Timber species in Bluck Mesa Forest Reserve. 

Yellow pine Pinus ponderosa. 

Limber pine Pinus flexilis. 

Mexican white pine Finns strobiformis. 

Engelmann spruce Picea engelmanni. 

Arizona spruce Picea engelmanni var. franciscana 

Red fir Pseudotsuga taxifolia. 

White fir Abies concolor. 

Alligator juniper Juniperus pachyphloea. 

Cottonwood Populus trichocarpa. 

Aspen Populus tremuloides. 

Arizona cypress Cupressus guadalupensis. 

Gambel oak Quercus gambelii. 

Emory oak Quercus emoryi. 

Alder Alnus rhombifolia. 

Sycamore Platanus racemosa. 

Stand of timber species in Black Me^a Forest Reserve, 

Feet B. M. 

Yellow pine 3,445,960,000 

Engelmann spruce 279, 425, 000 

White pine * 131,950,000 

Red fir 130,780,000 

White fir 93,383,000 

Total 4,081,498,000 

Corda of fuel. 

Gambel oak 155,340 

Alligator juniper 86, 135 

Arizona cypress 18, 285 

Total 259, 760 



Thp liltitndinal mnjre of rimb#»^r ><pefn«»?» in thi« r ea ^rve is not clearly <^iefiiieA. 
for thp Pf^ftMon that the arf*a prp«*TitH thronjrhoiif, itH j^n*}it lenf^fth so wide a cliirerskT 
of (limatic r^ondition*^ and (^xprwur^s. The iioti<»«iW#» chiirEU^Cf^mcics of the diatrr- 
bnfion of rhp \'arion>* speri^s Im their pn^ferencp for th^ northern or soathem 
nloppH of the canyon. For <*xamp|p, at; the heii«iwAter» of E^mc il'Iesrwttter. a 
tribntars- oi the f^rttle (>>loradf>. in the wertem p«rt of the rwwrre. ail the 
canyon -<lope?( ffunn^ northward are timbered with red tir ivad white tir. while <>a 
the opposite Midew of the canyons the entire forejit is of yellow pine. Only a few 
indmdnal red t^n^ seem to he able to live in the face of the iaten.se midday siuu 
and the lowc^tt elevation at which this speeies wiw found in this watershed was 
^^970 feet. 

In the -»ontheastem portion of the rejiierve the red tir and the white tir are 
likewise fonnd on the northern slopes and on the ea»t side «>f canyons, while oa 
the opposite sides the timber is entirely yellow pine. 

There is a well-defined series of timber zones on Monnt Baldy and Eseadilbk 
Peak. Yellow pine reaches an altitude of l>.r>4H) feet: red tir ranges from \Ki^JfO to 
9,500 feet, white fir from t>jHX) to li>.«JtX» fpi^t. and En^imann spmce. which is 
the principal timber of the hi^h altitude, nrn^rp" from '.>,tNM> feet to the sanunit. 
It is noticeable, however, that on the sonthem -slopes of these mountain;^ the lower 
limit of the spruce is at t>,r)0^» feet. 

North an^l west of Black River the yellow pine prefers the southern and 
western exposure, hut in the watersheds tributary to Eagie Creek and Blue River 
its habits appear to be reversed, and it \» fonnd principally on the slopes facing 
the north: in fact, it is found where red fir and white fir would naturally be 
expected. The barren slopes are jrenerally on the southern exposures. 

T>K«r RrpTro:v of trt^hrh. 

Yellow pine is the principal timber tr(^.e of the reMerve and the only lumber 
at present used for manufactnring ptirpose^. It is distributed generally throughout 
the entirr* length of the reserve, except such small arean as are shown on the map 
(PI. VI) as being wr>oded, without merchantable timber. From range 15 to ±4^ 
inclusive, it forms a j/nre forest- Along the top of Black Mesa, in ranges ^ to 
14, inclusive, there is a small mixta re of red fir and white fir. To the east and 
southeast of White Mountain are many diversified conditions, the mixed forest 
being compfrsed trt two, three, or four spexjies of timber* together with other 
species snitfible only tf^r fuel or tf^nc.'wg. Taking only the merchantable timber into 
consideration, the average height of the yellow pine is about 125 feet, having ^ 
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DESCRIPTION OF TREES. 17 

feet of clear trunk and a diameter of 18 inches, breast high, with an approximate 
age of 125 to 150 j-ears. 

Engelmann spruce is found in the more moist areas above an altitude of 9,000 
feet, and attains its best development on the north slopes. The tree is generally 
small and thickly limbed with branches to the ground, leaving prac.^tically no clear 
trunk. It will average 70 feet high anS 10 inches in diameter, with an age of 50 to 
75 years. This is an extremely rapid growth, doubtless due to its surroundings. A 
variety of Engelmann spruce is the Arizona spruce {Picea engehnanni var. frajicis- 
cana), which has identically the same range and distribution, except the upper altitu- 
dinal limit, which is not so great. It will average 100 feet high and 20 feet of clear 
trunk, with a diameter of 18 inches. Its best growth is found on the divide at the 
head of Little Colorado River, at an elevation of 10,000 feet. A considerable portion 
of this timber has matured and has rapidly decayed, as high as 25 per cent bemg 
diseased. 

Red fir is found in three areas within the reserve — on the mesa east of Bakers 
Butte, on the White Mountains near Green Peak, and along and to the south of the 
divide from Ord Peak to Escudilla Peak. It prefers the northern slopes of this 
broken country, and will cling to the abrupt sides of canyons. Like the spruces, 
it thrives best in the more moist and sheltered areas of the higher altitudes. Although 
this tree is valuable for manufacturing purposes, it is considerably inferior to that 
found in Oregon and Washington, both as to size and as to clear height of trunk. 

White fir is found along the mesa from Baker Butte to the head of Chevalon 
Canyon, and forms part of the mixed forests east of range 25. It is not important 
commercially. 

Western white pine forms a portion of the mixed forests along the mesa east of 
Bakers Butte and in the southeastern part of the reserve. It has a wide range of 
altitude, from 7,500 to 10,700 feet, and would be a valuable timber commercially if 
the better trees were more accessible. 

Alligator juniper and Arizona cypress are found generally distributed over the 
area classified as woodland on PI. VI, but also form a portion of the undergrowth in 
the yellow pine and mixed forests. They are used by settlers for fence posts, 
and for this purpose are durable and will last for an indefinite period. 

Deciduous trees border the streams and marshy places. The quaking aspen is 
often a guide to the location of subterranean water, as it seeks a location where 
its roots can reach moister ground, and it thus manages to exist when other species 
are seriously aflfected by drought. 
608— No. 23—04 2 
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RATE OP GROWTH. 

The rate of growth of the principal timber trees in and near Black Mesa Forest 
Beserve was determined by the measurement of 1,683 annual rings, and is equal to 
0.129 inch per year. The rate for the different species is as follows: 

Hate of grotcih of principal timber upedes. 

Inches per year. 

KedfSr 0.266 

En^lmann spruce 209 

White pine 179 

Alligator juniper 094 

Yellow pine 114 

REPRODUCTION. 

Upon the higher altitudes the species which seem to thrive and reproduce 
exceptionally well are the white fir, red fir, and Engelmann spruce; upon the lower 
altitudes the yellow pine predominates, both in the forest and in the young growth. 
In Tps. 12 and 18 N., R. 12 E., exceptionally heavy stands of young timber were 
noticed. These trees average about 10 or 12 inches in diameter and 126 feet in 
height. In this same area was a still later generation of smaller pines of thrifty 
growth. In this hot climate it is absolutely necessary that the young forest growth 
shall have the protection of the parent trees, and it is evident that in areas which 
have been logged off completely' the young growth has been unable to stand the 
extreme heat. In T. 9 N., R. 23 E., a small area has been logged, the mature 
trees having been culled, but a large number of smaller trees were not disturbed and 
afforded protection in the reforestation, and the result has demonstiated that under 
favorable conditions the young trees will start, grow, and mature anywhere within 
the yellow-pine belt of this reserve. There is no doubt that reproduction is a 
practical impossibility without this sheltering of the larger trees, but under proper 
forestry regulations logging can be accomplished. 

EFFECTS OF RECENT DROUGHT. 

The scarcity of precipitation which for the last eight years has afflicted this 
region is shown by the condition of the yellow pine, alligator juniper, and Arizona 
cypress, which trees, as a rule, stand an extreme drought. In the vicinity of Heber, 
in T. 12 N., Rs. 16 and 17 E., the H<'attering growth of yellow pine is rapidly being 
killed, as the trees do not stand sufficiently close U} afford mutual protection, and the 
whole of them are dead or so far diHeiiHCMl hh to }>o beyond resuscitation. At Blue 
post-office, in T. 3 N., R. 30 E. (unsurvi^yed), the effex^.ts of the excessive heat and 
drought are still more marked, and large areaH of Himrsely timbered country will 
lose hundreds of thousands of feet of timlw^r uhIohh it is inmiediately logged. 
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KOUTE8 OF TKAVEIi. 

Numerous roads and trails traverse the reserve, but some are mere cattle paths 
and difficult to follow. On the rocky plateaus traveling for man or beast is very 
difficult and tiresome. A fairU^ good road runs along the rim for the entire distance 
from Baker Butte, in T. 12 N., R. !♦ E., to Nutrioso, in T. 7 N., R. 30 E., and from 
it branch roads lead to the several cattle mnches and settlements. Another road 
leaves Nutrioso for Clifton, which is located about 25 miles south of the reserve 
boundaries. It follows Blue River, but on account of numerous crossings which are 
not bridged the road is practicable only during low stages of the river. Excepting 
the canyons and heavily littered areas, one can ride a horse almost anywhere 
throughout the reserve. The main road from Camp Apache to Holbrook crosses the 
reserve via Pinetop and* Showlow. 

CMMATIC CONDITIONS. 

Although there is a difference in latitude of only 1^ 20' between the northern 
and southern boundaries of the reserve, the climatic conditions have a wide range 
during the summer months. On Beaver Creek, at the extreme west edge of the 
reserve, and at an elevation of 3,400 feet, the thermometer during August registered 
108°, 112°, and 115° on three successive days. On the main divide, at an elevation 
of 8,000 feet, the daily temperature would range from 90° at noon to freezing point 
at night, making the use of several pairs of blankets an absolute necessity. 

Thunderstorms are frequent but of short duration, and although accompanied 
by magnificent electrical displays, are very erratic as regards precipitation. In some 
instances all the phenomena of a violent storm prevail without a drop of water 
falling, while on other occasions the torrents resemble a cloudburst, falling in sheets 
and filling all the arroyos and making the small streams raging torrents. 

UXDERBRUSH, LITTER, AND HUMUS. 

Throughout the area in which yellow pine predominates the amount of litter 
and underbrush is very small, the forest floor being very clean, with a scanty 
covering of humus. In those areas where the alligator juniper and Arizona cypress 
thrive the growth is in some places so thick and scrubby as to be almost impene- 
trable, as these trees are • naturally short bodied and almost entirely crowned. 
On the open area of the mesas and plateaus there are numerous species of cacti. 
In the southeastern portion of the reserve, in Graham County, there is a 
considerable growth of dense underbrush, which makes traveling difficult and 
in places impossible. 

In the higher zones lying east of range 26, where Engelmann spruce abounds 
in the mixed forests, the litter caused by fallen timber is very heavy. This is 
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particularly true on the Blue Mountain plateau, where it is not uncommon to 
find a stand of 200 trees to the acre. This litter Ls not only the result of matured 
trees which died and fell, but also of a large number of smaller and weaker 
trees having been killed by crowding and overshading. 

FOREST FIRES. 

There has been very little damage to the timber of this reserve by fires, for 
the reason that there is so little underbrush and litter. A few old burns were 
noticed in the neighborhood of Alpine, at the head of Blue River, but their scope 
is very limited and the amount of timber destroyed is very small. The largest 
bum is located in T. 6 N., R. 27 E., and in this case the timber was killed, but 
the dead trunks are still standing. The amount destroyed does not exceed two 
and one-half million feet of yellow pine, red fir, and white fir, all of exceedingly 
poor quality. 

DESCRIPTIONS OF TOWNSHIPS. 

Township 16 North, Range 6 East. 

The south half of this township is included within the reserve, and it contains 
no timber of merchantable value. Along the Beaver Creek bottom are sycamore 
and Cottonwood, which are used by the settlers as fuel. The surface is nearly 
all rolling or broken, except a narrow strip along Beaver Creek. The soil is very 
stony, with some clay along the creek bottom. 

Township 13 North, Range 7 East. 

This township has no timber of merchantable value. The surface is all steep 
and broken, with a small scattering of cypress and cactus. The greater portion of 
the township is an open desert with stony soil. 

Township 14 North, Range 7 East. 

This township has no timber of any value, except some scattering cypress and 
alligator juniper, which are chiefly used for fencing. The surface is rough and 
broken, with a stony soil with some clay. 

Township 16 North, Range 7 East. 

The south third of this township is included within the reserve, and contains 
a fair growth of scattering cypress, but most of the surface is open, barren, or 
grazing land. 

Stand of species in T. 16 N,, R, 7 E, 

OoidB. 
Arizona cypresa ^ 925 
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Township 12 North, Range 8 East. 

The timber is chiefly yellow pine, small and of j)oor quality, and stands mainly 
in the northeastern portion of the township. There is some scattering scrub oak on 
all the benches, which is of value onh' for fuel. On the west side of the township 
is scattering cypress. The surface is rough and broken, except a narrow strip of 
land along Strawberiy Creek, which will avei'age about 80 rods in width. Fossil 
Creek flows through a very deep canyon. 

All the timber will have to be logged to the south, and will be difficult and 
expensive to handle, owing to the rough ground. 

Stand of specks in T, 12 N., R. 8 E. 

Conls. Feet B. M. 

Yellow pine 14,000,000 

Arizona cypress 1, 110 

Gambel oak 4, 525 

Total 5,635 

Forest conditions in T. 12 N., R, 8 E. 

Average tx^tal height of yellow pine feet. . 80 

Average height, clear do. . . 10 

Average diameter, breaat high inches. . 16 

Dead per cent. . 2 

Diseased do. . . 20 

Average age years. . 170 

Litter Light. 

Township 13 North, Range 8 East. 

The only timber of value is in the southeastern portion of the township, and is 

yellow pine, of which 40 per cent is of good quality and the rest is rough and short. 

The greater portion of the township is rough and broken desert land, with scattering 

growths of cypress and cactus. 

Stand of species in T, IS N., R. 8 E, 

Cords. Feet B. M. 

Yellow pine 12, 000, 000 

Arizona cypreps 6, 200 

Gambel oak 2,400 

Total 8, 600 

Forest conditions in T, IS N,y R. 8 E. 

Average total height of yellow pine feet. . 85 

Average height, clear do. . . 14 

Average diameter, breast high inches. . 15 

Dead per cent.. 2 

Diseased do 15 

Average age years . . 1 80 

Litter Light. 
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Township 14 North, Range 8 East. 

The only timber in this township is some yellow pine along the east boundary, 
the rest of the township being an open desert, with scattering cypress and oak. 
The surface is steep and broken, with a stony clay soil. 

Stand of species in T. U ^V., R. ^ E, 

Cords. Feet B. M. 

Yellow pine 3,000.000 

Alligator juniper 3, 750 

Grambel oak 475 



Total 4,225 

Forest conditiont^ in T. 14 3", R. 8 ?J, 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 10 

Average diameter, breast high inches. . 16 

Dead per cent. . 5 

Diseased do... 20 

Average age years. . 170 

Litter Dight. 

Township 15 North, Range 8 East. 

The south third of this township is included within the reserve. The only 
timber is yellow pine, in sections 25, 26, 35, and 36. The remainder of the fraction 
of the township is open desert land, with scattered cypi'ess and some oak brush. 

Stand of s}>enes in T. 16 A'., R. 8 E. 

Cords. Feet B. M. 

Yellow pine 1,750,000 

Alligator juniiwr 1, 900 

Gambel oak 650 



Total 2,550 

Foretit ronditinnit in T. In X, R. 8 K. 

Average total height uf yellow pine feet. . 80 

Average height, clear (io. , . 10 

Average diameter. l)ni*ai*t hi^h inches. . 16 

Dea<l I)er cent. . 5 

DiseastMl do. . . 20 

Average agi* years. . 170 

Litter Light. 

Township 12 North, Range 9 East. 

This township is very rough and broken, with deep canyons along creeks. It 
reaches an elevation of 8,180 feet at Baker Butte, which is on the divide between 
Strawberry and East Clearwater creeks. The timber 'is chiefly yellow pine, of 
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which about 30 per cent is of good qualit3^ Most of the timber will have to be 
logged to the south, the exception being a small area on the north slope, which will 
handle to the west. Owing to the roughness of the surface it will be diflScult and 
expensive to log. There is a light undergrowth of yellow pine and Gambel oak. 

Stand of sq)ecies in T. 12 X., R. 9 E. 

CordK. Feel B. M. 

Yellow pine 53, 250, 000 

Gambel oak ^5, 425 

Forest condUicnis in T. 12 N., R. 9 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 9 

Average diameter, l)rea«t high inches. . 16 

Dead per cent. . 2 

Diseased do. . 15 

Average age yeare. . 160 

Litter Light. 

Township 13 North, Range 9 East. 

This township is very rough and broken, and has a general slope toward the 
northwest, and all the timber would be logged in that direction into the valley 
of the West Clearwater. The timber is principalh^ yellow pine of good quality. 
Along the south boundary are a few areas of red fir and lovely fir, which are of 
very poor quality. There is a very light undergrowth of yellow pine, Gambel 
oak, and Arizona cypress. 

Stajid of species in T. IS iV., R. 9 E. 

Cords. Feet B. M. 

Yellow pine 87,500,000 

Red fir 600,000 

White fir 225,000 

Arizona cypress 700 

Gambel oak 5,625 



Total 6,325 88,325,000 

Forest conditions in T. 13 X, R. 9 E. 

Average total height of timber trees feet. . 90 

Average height, clear do. . . 16 

Average diameter, breast-high inches. . 17 

Dead per cent. . 2 

Diseased do. . . 15 

Average age years. . 155 

Litter Light. 
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Township 14 North, Range 9 EIast. 

This township is steep and broken and drains westerly into West Clearwater 
Creek. The timber is chiefly yellow pine, of which 50 per cent is good quality. 
It will log to the west to good advantage. The Grambel oak is of small value 
except for fuel or fencing. 

Stand of species in T, U iVl, R. 9 E. 

Cords. Feet B. M. 

Yellow pine 103, 000, 000 

Arizona cypress ^ 350 

Gambeloak 2,650 

Total 3,000 

Forest conditions in T, U N,, R, 9 E, 

Average total height of yellow pine feet. . 90 

Average height, clear do. . . 16 

Average diameter, breast-high inches. . 18 

Dead per cent. . 2 

Diseased do. . . 10 

Average age years. . 180 

Litter Light. 

Township 15 North, Range 9 East. 
The south half of this township is included within the reserve. It supports a 
fair growth of yellow pine, of which about 50 per cent is of good quality. It will 
log to the south and west to great advantage. There is considerable growth of 
Gambel oak, which is fit only for fuel. 

Stand of species in T, 16 N,j R. 9 E, 

Cords. Feet B. M. 

Yellow pine 31, 500, 000 

Gambel oak 5, 500 

Forest conditions in T 16 N,, R. 9 E. 

Average total height of yellow pine .^ feet. . 90 

Average height, dear do. . . 16 

Average diameter, breaKt-high inches. . 18 

Dead per cent. . 4 

Diseased do. . . 10 

Average agt^ years. . 180 

Litter Light 

TowNHiiir l)i NcMiTii, Hanok 10 East. 
This township will Im very diHiciilt to log, as the surface is verj^ rough and 
steep. It will natunilly log north of tht^ tnosa rim toward the East Clearwater, and 
south of the rini into Kant Vnrdo Kivor. Of the vellow-oine timber about 30 
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per cent is of good quality. The red fir is along the banks of the creeks and is 

all of poor quality. White pine is small and rough. There is some Gambel oak 

in the undergrowth. 

.Stand of Umber species in T. 12 N., Ji. 10 E. 

Feet B. M. 

Yellow pine 36,500,000 

White pine 500, 000 

Red fir 1,000,000 



Total 38,000,000 

Forest conditions in T. 12 .Y., R. 10 E. 

Average total height feet. . 85 

Average height, clear do. . . 13 

Average diameter, breast-high inches. . 16 

Dead pe r cent . . 2 

Diseased do. . . 12 

Average age years . . 140 

Litter Light. 

Township 13 North, Range 10 East. 

This township drains noilheastward into East Clearwater Creek. The surface 
is very rough and broken, but the timber can be logged very cheaply into the 
canyon. There is a heavy growth of yellow pine of fair quality. Along the 
creek there is some red fir and aspen. 





Stand of species in T. 13 A'., R. 10 E. 






Cords. 


Feet B. M. 


Yellow pine 




84,000,000 
4,350,000 


Red fir 




Gambel oak 


2,025 




2,025 




Total 


88,350,000 



F(yrest conditions in T. IS A", R. 10 E. 

Average total height of timber trees feet. . 100 

Average height, clear do. . . 14 

Average diameter, breast high ' inches. . 19 

Dead per cent.. 2 

Diseaseil do. . . 8 

Average age years. . 155 

Litter Light. 

Township 14 North, Range 10 East. 

This township is upon the divide between the West Clearwater and the East 
CJlearwater, and will log into the valley of these streams. Yellow pine is of very 
good quality and stands heavy on some of the sections. 
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SUjmd of tpedea in T, 14 X, R, 10 L, 

Coidi. Feet B. M. 

Yellow pine 73.500,000 

Gambeloak 3,376 

FoifM cfmdiiioM in T. 14 X, R, 10 E, 

Avenge total height of yellow pine feet . . lOi) 

Average height, clear do. . . 24 

Average diameter, breast high inches*.. 20 

Dead per cent . . 1 

Diseased do... 10 

Average age years . . 1 80 

Litter Light. 

Keprodaction Very good. 

Township 15 North, Range 10 EIast. 

Sections 7 to 36, inclusive, of this township are within the reserve. The surface 
is gently rolling with stony soil and some clay. The timber is chiefly yellow pine, of 
which 40 per cent is of good quality. Among the west boundary is some scattering 
cypress and alligator juniper. 

Stand of fpecies T. 15 X., R. 10 E, 

Conli. Fwt B. M. 

Yellow pine 2S, 500, 000 

Arizona cyprees 2, 250 

Gambeloak 4,600 



Total 6,850 

ForeM condiiiatis in T. 15 iV., R, 10 E. 

Average total height of yellow pine feet.. 80 

Average height, clear do. . . 12 

Averajfe diameter, breant high inches. . 16 

Dead I)er cent. . 2 

Diseased do 15 

Average age years*. . 160 

Litter Light. 

Township 12 North, Hamjk 11 East. 

The brink of Black Mesa tniviTsen this township from southeast to northwest 
and divides the drainage. It would Im^ very difficult and expensive to log, as the 
surface is rough and })rokeii. Tiiiilwr in <*hiel!y yellow pine, of which 30 i>er cent is 
of good quality. The white pine, red lir. and white lir are all of poor quality, and 
are found mainlv in the creek bottom. 
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Stajid of timber species in T. IS JV., R. 11 E. 

Feet B. M. 

Yellow pine 42. 500, 000 

White pine 510, 000 

Red fir 1,430,000 

White fir 2,425,000 

Total 46,865,000 

ForeM conditionH in T. U X., R. 11 K. 

Average total height feet. . 95 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead per cent. . 2 

Diseased do 8 

Average age years. . 150 

Litter Light. 

Township 13 North, Range 11 East. 

This township slopes toward the northeast and is drained by East Clearwater 
Creek. The timber is chiefly yellow pine, which is of ver}- good quality, except 
along the canyons, where it is found with red fir and white fir. It will log to the 
northeast to good advantage, except the small amount which is found in the rough 
canyon. There is some aspen and Grambel o&k in the undergrowth. 

Stand of timber species in T. 13 X, R. 11 E. 

Feet B. M. 

Yellow pine 75,500,000 

Red fir 2,250,000 

White fir 1,250,000 

Total 79,000,000 

Fore»t conditions in T. IS X, R. 11 E. 

Average t<3tal height feet. . 105 

Average heigth, clear do. . . 18 

Average diameter, brea4<t-high inches. . 19 

Dead per cent . . 1 J 

I)i»ease<l do. . . 7 

Average age years. . 107 

Litter Light. 

Township 14 North, Range 11 East. 

The surface of this township is steep, rolling, and broken, and the natural outlet 
for the timber is toward the east, but, there being no railroads or water transporta- 
tion in this vicinity, it is probable that logging will be done for portable mills located 
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FoTe»l condUicms in T. 11 N., R. IS E. 

Average total height v feet. . 90 

Average height, clear do. . . 14 

Average diameter, breast-high inches. . 18 

Dead I)er cent. . 2 

Diseased do. . . 15 

Average age years. . 160 

Litter Light. 

Township 12 North, Range 12 East. 

This township is mainly upon the summit plateau of the mesa, and has a general 
slope toward the northeast. With the exception of the timber bordering the creeks 
in the canyon, it can be logged very cheaply. The yellow pine is almost all of good 
quality. White fir of poor quality is found along the creeks. There is a light 
growth of aspen and Grambel oak in the underbrush. 

Stand of timber species in T. IS N., R, IS E. 

Feet B. M. 

Yellow pine 107, 000, 000 

White fir 800,000 

107,800,000 
Forest conditions in T. 19 iV., R, IS E. 

Average total height feet. . 110 

Average height, clear do. . . 18 

Average diameter, breast-high inches. . 18 

Dead per cent. . 1 

Diseased do. . . 8 

Average age years. . 150 

Litter Light. 

Township 13 North, Range 12 East. 

The surface of this township is rolling, with a general slope toward the north. 
The timber will log in that direction. About 60 per cent of the yellow pine is of 
good quality. There is a heavy stand all over the township. Along the creeks 
there is a small sprinkling of red fir, which is generally of poor quality. There is 
some Gambel oak in the undergrowth. 

Stand of species in T. IS N., R, IS E. 

Cords. Feet B. M. 

Yellow pin6 130,000,000 

Redllr 750,000 

Gambel oak 1,140 

Total 1,140 130,750,000 
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Foret^ nmtmon in T. 13 A'., A'. 12 E. 

Average total height of timlnjr treer* feet. . 115 

Average height, clear do. . . 20 

Average diameter, breart high inches. . 20 

Dead I»er cent. . 1 

Diseased do. . . 5 

Average age i years. . 155 

Litter Light. 

Township 14 North, Range 12 East. 

Sections 3 to 10, 15 to 22, and 25 to 3B, all inclusive, ai-e within the boundaries 
of the reserve. The general slope is toward the northeast and will permit of logging 
to good advantage and very cheaply. About 40 per cent of the yellow pine is of 
good quality. Gambel oak, suitable for fencing or fuel, is scattered all over the 
township. ^ 

Stand of itpecleJi in T, 14 X, R. U E, 

C<»nl!8. Foot B. M. 

Yellow pine 40,250,000 

Gambel oak 3,050 

FortM nmditiouH in T. 14 -V., R. 12 E, 

Average total height of yellow pine feet. . 90 

Average height, clear .do. . . 18 

Average diameter, breast high inches. . 20 

Dead per cent. . 2 

Disease<l do. , . 10 

Average age years. . 170 

Litter Light. 

Township 15 North, Range VI East. 

Sections 31 to 34, inclusive, are within the reserve. Yellow pine is of very 

good quality. 

Stand of species in T. ir> .V., R, U E, 

Cords. Feet B. M. 

Yellow pine 6, 000, 000 

Arizona oypresp 250 

ForeM conditions in T. U X, R. 12 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead I »t'r cent . . 2 

Diseaaed cio... 20 

Average age years.. 160 
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Township 11 North, Range 13 East. 

The brink of Grand Mesa traverses this township from .southeast to northwest. 
The timber on the north side can be logjj^ed toward the Ea.st Clearwater, and on 
the south it will handle best to the valleys below the rim. Of the yellow pine 
about 40 per cent is of good quality, but is small and rough along the divide. 
There is some Gambel oak in the undergrowth. 

!<iniul (if timber x;w'c»Vv» in T. II X, R. 13 E. 

Feot B. M. 

Yellow pine 51,500,000 

Forest ctyiuUtioiiK in T. 11 X., li. IS E. 

Average total height feet. . 100 

Average height, clear do. . . 18 

Average diameter, breast high inc-he^. . 17 

Dead I»er cent.. 2 

Diseased do... 10 

Average age years. . 150 

Litter Light. 

Township 12 North, Range 13 Ea8t. 

The surface is steep and rolling, with a general slope toward the north. The 
timber will log best toward the northeast, and, except some along the creeks in the 
canyons, may be handled cheaply. There is a heavy stand of yellow pine all over 
the township, with some white fir along the creeks, which is poor and rough. There 
is some aspen and Gambel oak in the undergrowth. 

Stand of timber sj>*:cifi* in T. 12 .V., R. IS E. 

Feet B. M. 

Yellow pine 118,500,000 

White fir 1,200,000 

Total 119,700,000 

Forei4^ cowiitionH in T. 12 X, R. IS E. 

Average total height feet. . 125 

Average height, dear do. . . 20 

Average diameter, breast high inches. . 18 

Dead percent.. 1 

Diseafle<i do . . . 7 

Average age yt^ars. . 150 

Litter Lipht. 
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Township 13 North, Range 13 East. 

This township has a gently rolling surface with a general slope toward the 
north, in which direction it can be logged cheaply. The yellow pine is nearly all 
good quality and there is a heavy stand all over the township. There is some 
fair quaking aspen and Grambel oak in the undergrowth. 

51tond of timber ipedes in T. IS N., R, IS E. 

Feet B. M. 

Yellow pine 134,000,000 

Firrest ctrnd^tkiti in T, IS N., R, IS E, 

Average total height feet.. 125 

Average height, clear do. . . 24 

Average diameter, breast-high inchefl . . 18 

Dead percent.. 1 

Diaeaaed do... 5 

Average age years.. 150 

litter , Light. 

Township 14 North, Range 13 East. 

Sections 28 to 33, inclusive, of this township are within the boundaries of 
the reserve. The surface has a gentle slope toward the north and supports a 
growth of yellow pine, of which about 33 per cent is of good quality. 

Stamd of species in T, U N,, R. IS E, 

CordB. Feet B. M. 

Yellow pine 6,000,000 

Gambeloak 350 

Forest conditions in T. U N,, R, IS E, 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 15 

Average diameter, breast-high inches. . 16 

Dead I)er cent. . 2 

Diseased do. . . 15 

Average age ^ years.. 160 

TowNSHii' 11 North, Range 14 East. 

The greater portion of this township is on the high plateau, having a general 
wlope toward the north, and the yellow-pine timber can be handled best in that 
direction, except only the small area below the rim of the mesa. The best of the 
tnnl>er is toward the north and is yellow pine, with a small amount of white fir 
along the creeks. 
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Stand of timber ttpedes in T. 11 N., R. 14 E. 

Feet B. M. 

Yellow pine 86,250,000 

White fir 575,000 



Total 86,825,000 

Fore*t cmdilions in T. 11 iV'., R. U E. 

Average total height .* feet. . 95 

Average height, clear <lo. . . 15 

Average diameter, breast-high inchet?. . 17 

Dead per rent . . 2 

Diseaseil do. . . 10 

Average age years. . 150 

Litter Light 

Township 12 North, Range 14 East. 

The surface is steep and rolling, with a general slope to the north, in which 
direction the timber can be logged very cheaply, except the few trees bordering the 
creeks. Yellow pine is of good quality and is mixed wuth white fir of poor quality 
along the creeks. 

Stand of timber 8j)ecies in T. 12 A'., R. 14 E. 

Feet B. M. 

Yellow pine 138,000,000 

White fir 950,000 



Total 138,950,000 

Forest condition^ in T. 12 iV., R. 14 E. 

Average total height feet . . 105 

Average height, clear do... 16 

Average diameter, breast-high ' inches. . 20 

Dead [)er cent. . 2 

Diseased do . . . 10 

Average age years. . 155 

Litter Light. 

To\^"NSHip 13 North, Range 14 East. 

The south half of this township is included within the reserve. Its general slope 
is toward the north. It can be logged very cheApl3\ About 50 per cent of the 
yellow pine is of good quality. 

Stand of tfpecies in T. IS N., R. U E. 

Cords. Feet B. M. 

Yellow pine 32,500,000 

Alligator juniper 1, 250 

608— No. 23—04 3 



I rr- -rvc % ''V^ 



t<f7y*s\. 



I -. 1 'i..r ....•^' ■ ♦-* • .^ 'f'TiU- -.r '!.•- m^Maii i*i intitiatHi 

• • . ^' _ jir-.* If?!'*''', 

.*»■ .- H. '.r 

... I4III m4> 









' . ■ »r' ' .' ,m'".H :iinlif'»'. :tnr| ili**n» '> n Heavy 



' '' . -. /•• 



'• /' /: y 



ii;;.r.4ir».iioo 



:. r^n 



^lo... ir, 

170 



DE8CB1PTIONS OF TOWNSHIPS. 35 

Township 13 North, Range 15 East. 

The south half of this township is included within the reserve. The surface is 
gently rolling and slopes toward the north. The yellow pine is of rather poor 
quality, but can be logged very cheaply. 

J^nd of species in T. 13 A'., R. 15 E. 

Cords. Feet B. M. 

Yellow pine : 21 , 000, 000 

Alligator juniper 2, 700 

FifreHi conditions in T. Li X, R. IS E. 

Average total height of yellow pine feet. . 80 

Average height, clear ^ . . .do. . . 12 

Average diameter, breast-high inches. . 16 

Dead per cent. . 4 

Diseased do. . . 15 

Average age years. . 150 

Township 11 North, Range 16 East. 

The surface of this township is steep, rolling, and broken, with a general slope 
toward the north, and dmins into Heber Creek. It can best be logged by building 
a railroad up Heber Creek. The yellow pine is nearly all of good quality, and 
stands heavy on the southern portion of the township. There is a very poor growth 
of oak along the creeks. 

Stand of timber species in T. 11 N., R. 16 E. 

Feet B. M. 
Yellow pine 124, 000, 000 

Forest conditions in T. 11 .V., R, 16 E, 

Average total height feet. . 95 

Average height, clear do. . . IS 

Average diameter, breast-high inches. . 18 

Dead j)er cent. . 2 

Diseaseil 1 do. . . 10 

Average age years. . 180 

Litter Light. 

Township 12 North, Rangr US East. 

Sections 7 to 36, inclusive, are within the boundaries of the reserve. The sur- 
face is steep and rolling, with rocky benches. In Heber Valley the soil is mostly 
clay. There is a fair stand of timber, which is of very poor quality. It is naturally 
tributary to Heber Valley and to the town of Heber, which is located in section 13. 
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Stand of tptcies in T, 12 X,, R. 16 E, 

Cords. Feet B. M. 

Yellow pine 23,250,000 

Alligator joniper 16, 300 

Gambel oak 2,875 

Total 19,175 

Fhrat conditions in T. 12 JV., R, 16 E. 

Average total height of yellow pine feet. . 75 

Average height, clear do. . . 12 

Average diameter, breast-high inches. . 16 

Dead per cent. . 5 

Diseased do... 25 

Average age years. . 160 

Litter Light. 

Township 11 North, Range 17 East. 
The surface of this township is steep, roughs and broken. The yellow-pine 
timber is generally of poor quality, except in the southern part of the township. 

Stand of species in T, 11 X, R. 17 K 

Cords. Feet B. M. 

Yellow pine 44,000,000 

Alli^Kator juniper 925 

Forest conditions in T. 11 X., R, 17 E, 

Average total height of yellow pine .feet. . 95 

Average height, clear do. . . 12 

Average diameter, brea8t-hi};h inches. . 14 

Dead percent.. 3 

Diseased do... 20 

Average age = years.. 140 

Litter Light 

Township 12 North, Range 17 East. 
Sections 7 to 36, inclusive, are within the resen-e. There is very little tim- 
ber, consisting of yellow pine and alligator juniper of very poor quality. 

f^nnd of species in T. IS X, R, 17 E. 

Cords. Feet B. M. 

Yellow pine 3,750,000 

Alligator juniper 21,250 

Forest conditions in T. 12 .V., A*. 17 E. 

Average total height of yellow pine feet. . 70 

Average height, clear do. . . 8 

Average diameter, hreast-high inches. . 16 

Dead percent.. 5 

Diseased do... 25 

Average age years.. 160 
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Township' 11 North, Range 18 East. , 

The general slope of this township is toward the north and the surface is 
very steep and rolling. In the southern portion of the township al)out 50' per cent 
of the yellow pine is of good quality; the rest is very ix)or and is mixed with a 
gi'owth of alligator juniper and Ganibel oak, which is valuable only for fuel. 

Stand of species hi T. 11 X., R. 18 K. 

Cords. Feet B. M. 

Yellow pine 42,750,000 

Alligator juniper 5, 250 

Gambel oak 1, 900 

Total 7 , 1 50 

Forest corulitions in T. 11 A', R. 18 E. 

Average total height of yellow pine feet. . 85 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead per cent. . 3 

Diseased do. . . 20 

Average age years. . 155 

Litter Light. 

Township 12 North, Range 18 East. 

The south half of this township is included within the reserve. The surface 
is gently sloping toward the north. Most of the area is open grazing land, with 
some scattering yellow pine and alligator juniper. 

Stand of species in T. 12 .V., R, 18 E, 

CordB, Feet B. M. 

Yellow, pine 750, 000 

Alligator juniper 2, 175 

Forest conditions in T. 12 A'., R. 18 E, 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 8 

Average diameter, breast high inches. . 16 

Dead I»er cent. . 5 

Disease<l do... 25 

Average age years. . 170 

Litter Light. 

Township 10 North, Rancje 19 East. 

The brink of Black Mesa traverses the township from southeast to northwest, 
and forms the boundaiy line between the forest reserve and the White Mountain 
Reservation. About 50 per cent of the yellow pine is of good quality, and will 
handle best northward. 



38 FOREST CONDITIONS IN BLACK MESA RESERVE, ARIZONA. 

Stand of fpedes in T, 10 A'., R. 19 E. 

Cordii, Feet B. M. 

Yellow pioe 31, 500, 000 

Gam1«l rak 7, 950 

FffTftt rfmdition* in T. 10 A'., R. 19 E. 

Average total height of yellow pine feet. . 90 

Average height, I'lear do. . . 10 

Average iliameter. breart hi>rh inches. . 20 

Dea^i per cent. . 2 

I>i8ea»>e<l do. . . 15 

Averajse sm^ yean?.. 180 

Litter Light. 

Township 11 North, Ranoe 19 East. 

The surface is rolling and is broken with deep canyons along the creeks in 
the northern portion of the township. The general slope is toward the north, 
and the timber will have to be handled in that direction. Yellow pine is nearly 
all small growth and of poor quality. There is some alligator juniper and 
Gambel oak, which follow the creeks. 

Stand of sjtecifx in T. 11 A'., R. 19 E, 

Cords. Feet B. M. 

Yellow pine 25, 750, 000 

Alligator juniper 5, 550 

Gambel oak " 6, 425 

Total 11,975 

ForeM conditions in T. 11 A'., R. 19 E, 

Average total height of yellow pine feet . . 80 

Average height, clear do. . . 12 

Average diameter, breast hifrh A inches. . 16 

Dead per cent. . 5 

Diseased do. . . 20 

Average age years. . 160 

Litter Light. 

Township lo North, Range 20 East. 

The greater portion of this township lies north of the brink of the mesa and 
is included within the forest reserve. Its general slope is toward the north, but the 
surface is very rough, and the timber will be very expensive to handle. Only 33 
per cent of the yellow pine is of good quality. There is some alligator juniper and 
Gambel oak, which is fit only for fuel or fencing. 
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Statid of spec'us hi T. 10 X., R. W E. 

Cords. Feet B. M. 

Yellow pine 46, 000, 000 

Alligator juniper 1 , 425 

Gaml>el oak 8, 8o0 

Total 10, 275 

Forent condiiiom in T. 20 X, R. -20 E. 

Average total height of yellow pine feet. . 90 

Average height, clear do. . . 14 

Average diameter, hrt^ast high inches. . 17 

Dea<l jH'r cent . . 3 

Diseanetl do. . . 16 

Average* age years. . 170 

Litter Light. 

Township 10 North, Range 21 East. 

The general slope of this township is toward the north. The timber is generally 
small and rough, the best yellow pine being along the creek. 

Shmd of apecies in T. 10 X., R. 21 E. 

Conls. Feet B. M. 

Yellow pine 23, 250. 000 

Alligator jnnii)er 8, 575 

Ganibel oak 2, 825 

Total 11, 400 

Forest conditions in T. 10 A'., A'. 21 E. 

Average total lieight of yellow pine ftvt . . 75 

Average height, clear do. . . 10 

Average diameter, breast high incht^. . 16 

I)ea<l per cent. . 3 

DiseastMl do. . . 20 

A verage age years. . U>5 

Litter Light. 

Township 9 North, Range ±1 East. 

The boundaiy between the forest reserve and White Mountain Indian Reserva- 
tion traverses this township from northeast to southwest. That portion contained 
within the forest reserve is nearly level and slopes toward the north. The yellow 
pine is all of poor quality, except some good trees standing in the ravines. There 
is a small sawmill in openition in sections 25 and ^t), having a capacity of about 
5,000 feet per day. 
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Forent aondUions in T. S .V., R, JS E. 

Averaj?:e total lieight of yellow pine feet. . 90 

Average height, clear <lo. . . 16 

Average diameter, brea>«t high inches. . *20 

Dead jH'r cent . . 2 

Diseaned do. . . 10 

Average age years. . 180 

Litter Light 

TowNSHU' \) North, Range 23 East. 

This township has a gentle slope toward the northwest, and is drained by Show- 
low Creek. There is a good growth of yellow-pine timber of good quality, which 
can be logged very cheaply to the w^est. 

Stand of impedes in T. 9 N., R. iS E. 

Cords. Feet B. M. 

Yellow pme 96,500,000 

Gambel oak 5, 525 

Forest conditiom in T. 9 N., R. SS E. 

Average total height of yellow pine feet. . 125 

Average height, clear do. . . 24 

Average diameter, breast high inches. . 18 

Dead I>er cent. . 1 

Diseaseil do. . . 10 

Average age years. . 150 

Litter Light. 

Reproduction Excellent. 

Township 9 North, Range 24 East. 

The geneml slope of the surface is tow^ard the north and west. On the eastern 
side are several biittes. Excepting the north tier of sections, there is a heavy 
growth of yellow pine, which can be logged ver}' cheaply. 

Stand nj »iH'e\e* in T. 9 J\' , 11. :i4 E. 

Cords. Feet B. M. 

Yellow pine 102, 500, 000 

Alligator jiunper 1 , 050 

( ianibel oak <>. 950 



Total H,000 
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ForeM ronditiom in T. 9 A'., R. 24 E. 

Average total hei^rht of yellow pine feet . . 90 

Average height, dear do. . . 16 

Average diameter, breast high iiichet*. . 20 

Dead per cent. . 2 

Diseased do. . . 10 

Average age y(»ar8. . 180 

Litter Light. 

Repro<iu(!tion Excellent. 

Township \) North, Range 25 East. 

Almost the entire surface of this township is rough and mountainous. The 
best of the yellow-pine timber is to the south. 

Slnml of species i)i T. 9 A'., /?. 25 E. 

Cords. Feet B. M. 

Yellow pine 51, 250, 000 

White pine 350, 000 

White fir 4, 500, 000 

Engehnann ppru(;e 325, 000 

Alligator juniper 550 

Gambel oak 6,500 



Total 7, 050 56, 425, 000 

Forest condition in T. 9 A'., R. 25 E. 

Average total height of tiniln'r trees feet. . 80 

Average height, clear do. . . 12 

Average diameter, hreai?t high inches. . 16 

Dead per cent. . 2 

Diseased do. . . 10 

Average* agi* years. . 155 

Litter Light. 

Township 6 North,- Range 26 East. 

The northeastern portion of this township is included within the reserve and is 
very steep, rough, and mountainous, lying on the east slopes of Ord Peak and 
Mount Baldy, and is at the headwaters of Little Colorado River. 

AStand of timber species in T. 6 A\, A*. 26 E. 

Feet B. M. 

AVhite pine 250, 000 

Red fir 500,000 

White fir 250, 000 

Engelmann spruce 21, 250. 000 



Total 22,250,000 
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ForeM condiliom in T. 6 A'., 7?. 26 E. 

Average total height fwt . . 90 

Average height, clear do. . . 15 

Average diameter, breast high inches. . 16 

Dead per cent. . 10 

Diseased do... 25 

Average age years. . 1 25 

Litter Meilium. 

Township 8 North, Rancje 2() East. 

The divide between the drainage of Little Colorado and Gila rivers traverses 
this township from southeast to northwest, and is the boundary line between the 
forest reserve and the White Mountain Indian Reservation. The surface is ])roken 
and mountainous and supports a s(;attering growth of yellow pine, red lir, and 
Engelmann spruce of little value. 

Stand of iimher itperiex in T. 8 A'., 11. 20 E. 

heot B. M. 

Yellow pine \^, 500, 000 

Red fir 2, 000, 000 

Engelmann spruce 1 , 500, 000 

Total 7, 000, 000 

Foresl crmdilioiis in T. 8 A'., li. 26 E. 

Average total height feet , . 75 

Average height, clear do. . . 7 

Average diameter, breast high inches. . 14 

Dead j)er cent . . 3 

Diseased do. . . 17 

Average age years. . 140 

Litter Light. 

Township i^ North, Range 26 East. 

Almost the entire surface of this township is steep and broken, with a general 
slope toward the north. With the exception of the north tier of sections, it supports 
a fair growth of yellow pine, of which 5() per cent is of good quality. 

Stand of sju'cies in T. 9 A'., A*. 26 E. 

Cords. Feet B. M. 

Yellow pine 45, 250, 000 

Red fir 3, 750, 000 

A lligator juniper 1 , 050 

Gambel oak 3, 075 

Total 4,125 49,000,000 
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Fbrest conditions in T, 9 iST., R. £6 E, 

Average total height of timber trees feet.. 85 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 18 

Dead ^rcent.. 2 

Diseaaed do... 20 

Average age years . . 1 60 

Litter Light. 

Township 1 North, Range 27 East. 

This township is all very rough and mountainous and is drained by Eagle Creek, 
which is of ho value as a logging stream. 

Stand of timber species in T. 1 N., /?. e? E. 

Feet B. M. 

Yellow pine 1,210,000 

' White pine 61,500,000 

White fir 58,000 



Total 62,768,000 

Forest conditions in T. 1 N,, R. S7 E, 

Average total height feet. . 100 

Average height, clear do. . . 16 

Average diameter, breast high i inches. . 16 

Dead per cent.. 2 

Diseased do... 8 

Average age years. . 130 

Litter Light. 

Township 2 North, Range 27 East. 

This township is very rough and broken and is well watered by Eagle Creek 
and its tributaries. There is a rather scattering growth of yellow pine along 
the creeks, which will be very expensive to handle. 

Stand of timber species in T. 2 ~V., R, 27 E. 

Feet B.M. 

Yellow pine 12,000,000 

Forest cmiditions in 71 j? iV., R. 21 E. 

Average total height feet. . 125 

Average height, clear <]o. . . 20 

Average diameter, breast high iiuhes. . 20 

Dead f>er cent. . 2 

Diseased * do ... 10 

Average age yean*. . 140 

Litter Light. 
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Township 3 North, Range 27 East. 

The greater portion of this township is on the Blue Mountain plateau, which 
forms the divide between Salt River and Eagle Creek. It supports a heavy 
stand of timber, which will be very expensive and difficult to handle. 

tStaiul of timber species in T. 3 N.y R. S7 E. 

Feet B. M. 

Yellow pine 30,750,000 

White pine 8,000,000 

Re<ifir 8,750,000 

White fir 8,750,000 

Engelmann sprucre 72, 750, 000 

Total 129,000,000 

Forest conditions in T. 3 .V., R. gj E. 

Average total height feet. . 90 

Average height, clear <lo. . , 13 

Average diameter, breast high inches. . 20 

Dead j^r cent. . 4 

Diseased do... 10 

Average age years. . 130 

Litter Light 

Township 4 North, Range 27 East. 

The east five-twelfths of this township is included within the reserve. The 
surface is veiy rough and the timber will be difficult and expensive to handle. 
About 50 per cent of the yellow pine is of good qualit}', but the white pine and 
red fir are poor. There is some alligator juniper in the undergrowth. 

Stand of timber species in T. 4 -V., 7?. 27 E. 

Feet B. M. 

Yellow pine 69, 250, 000 

White pine 2, 100, 000 

Red fir 2,800,000 

Total 74,150,000 

Forest conditions in T. 4 A^, R- 27 E. 

Average t<)tal height feet. . 120 

Average height, clear do. . . 30 

Average diameter, hreast-high inches. . 18 

Dead per cent . . 1 

Diseas<e<i do. . . 10 

Average age years. . 120 

Litter Light 



46 FOREST CONDITIONS IN BLACK MESA RESERVE, ARIZONA. 

Township T) North, Range 27 East. 

The (Mist half of tliis towiiHliip is included witliin the reserve. The surface 
is steep, rollinj^s and liroken, and supports a Im^uvv jjrowth of yellow pine of good 
quality. OthiT tiniUM- is small and i>oor. 

StnntI ttf timftrr k/xvi/t* i/i 7'. .* *V., R. J7 K. 

Feet B. M. 

VelK.w piii*^ 78, 750, 000 

Whito pin.' 625, 000 

U*h1 tir 4,500,0(K) 

Kngt'lnuuin spnnv 250» 000 

Tot a 1 84, 125, 000 

Fortft i^mditioiut in T. .T A'.. R. J7 K. 

.\voni^» total hoi}?ht feet . . 120 

Avenijw» height, oloar do. . . 24 

Avonijn* diameter, brt^astdii^h inches. . 18 

I\«d l>er cent- . 2 

niei*a«Hl do... 10 

Avera>!t» a*!** yean». . 150 

Tti^i^NSHir \y North, Kange 27 East. 

Sci'tions I to 15, inclusive, the north half of sections 16, 17, and 18, sections 
it? to m. inclusive, and sections ;^, 35, and 8t> are within the iKHindaries of the 
n\st^rve. The surface is all broken and mountainous, and the timber is of very 
poor quality. 

.ST'lii'f "f timf'TT fj^fr-'u* in T. f» .V.. A*. J7 E. 

Fwt B. M. 

Yellow pinr 1 2. OlW. OOi.l 

Whiit' piiH' 1. 250.000 

R*M tir 14,500.000 

White nr HlOO.aXl 

Kn)Pelmann spnio- \^, 250. <W 

Total 4S. 000. 000 

F'^r^^ ^ntditi*^** ht T. ''> -V., R. i7 E. 

.\ wnic»» tibial heiffht feet.. 70 

Average heicht. clfar ilo 11 

A verace •iiamet«T. hTva?i-hijrh inrhess. . fO 

n^ad yer *vnt_ . 2 

Ws^i^ane*! 'io... 10 

Avenij^* a^ yt-arv. . \^ 

Litter licht. 
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Township 7 North, Range 27 East. 

The surfiice is very broken and mountainous. It supports a scattering growth 
of yellow pine, red tir, and white tir. About 40 per cent of the yellow pine is of 

^ood quality. 

Stand of timber .mec'tes hi T. 7 X.j R. 27 E. 

Feet B. M. 

Yellow pine 17, 750, 000 

Red fir 3, 000, 000 

White fir 1, 500, 000 

Total 22,250,000 

Fore»t conditions in T. 7 A'., R. 27 E. 

Average total height feet. . 110 

Average height, dear <io.. . 18 

Average diameter, breat^t-high iiu hes. . 26 

Dead per » eiit. . 2 

Diseased do. . . 18 

Average age years. . 185 

Litter Light. 

Township 8 North, Range 27 East. 

The surface is all steep, rolling, and broken, draining toward the northeast, 
and supports a very scattering growth of yellow pine, with a very few red fir and 
Engelinann spruce of no value. There is a considerable growth of aspen, alligator 
juniper, and Gambel oak in the undergrowth. 

Stand of npecies in T. 8 A'., li. 27 E. 

Cords. Feet B. M. 

Yellow pine 19, 250, 000 

Alligator juniper 475 

?ore8t conditions in, T. 8 A'., R, 27 E. 

Average total height of yellow pine feel. . 80 

Average height, clear do. . . 10 

Average diameter, breast high , inches. . 20 

Dead per cent. . 4 

Dij^eased do. . . 20 

Average age years. . 180 

Litter Light. 

Township 1 North, Range 28 East. 

All of this township lies upon the .slopes of Red Peak, which reaches an ele- 
vation of 9,250 feet in section 17. The drainage is into Eagle Creek and Blue 
River. The surface is very broken and mountainous. It supports a fair stand of 
yellow pine, white pine, and white fir, all of poor qualit}'. There is some alligator 
juniper and Emory oak in the undergrowth. 
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SUind of timber tpecies in T. 1 X., R. 2S E. 

Feet B. M. 

TeUowpine 32,250,000 

White pine 5,675,000 

White fir 2,500,000 

Total 40,425,000 

Parat conditiowi in T. 1 X., R. £8 E. 

Avenge total height feet.. 115 

Average height, clear do... 18 

Average diameter, breast high inchee.. 18 

Dead percent.. 2 

Diseased do... 8 

Average age years.. 140 

Litter Light. 

Township 2 North, Range 28 East. 

This township lies on the southwestern flank of Mount Oliphant. It reaches an 
elevation of 10,000 feet in section 1. The drainage Ls into Elagle Creek and Blue 
River. The surface is all rough and broken, which will make logging very 
expensive. Yellow pine and white pine are very scattering and of poor quality. 

Stand of timber npecies in T. 2 N., R. 28 E. 

Feet B. M. 

Yellow pine 32,500,000 

White pine ... 505,000 

Total 33,005,000 

Forest condition* in T. g X, R. 28 E. 

Average total height feet.. 120 

Average height, dear do. . . 22 

Average diameter, breast high inches. . 22 

Dead percent.. 1 

Dii«ea»e<l do. . . 10 

Average age years. . 155 

Litter Light 

Township B North, Range 28 East. 

The greater portion of thin township lies on the Bhie Mountains plateau. The 
surface is all very rough and »)i-()kon, luul the timber will be difficult and expen- 
sive to log. There is a heavy ntand of timlwr, but it is of poor quality. 
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Stand of timber species in T. 3 JV., R. 28 E. 

Feet B. M. 

Yellow pine 25, 750, 000 

\VhiU» pine 21, 250, 000 

Red fir 18, 000, 000 

White fir 33, 250, 000 

Enpehnann spruce 113, 750, 000 

Total 212, (XX), (XX) 

ForeM rnndltiouft in T. 3 X., R. ./S K. 

A veraji:e total height feet . . 85 

Average height, clear ilo. . . 12 

Average diameter, brea**t high inches. . 18 

Dead pT cent 2 

Dipeaised do... 10 

Average age years. . 1 25 

Litter Light. 

Towxsjiip 4 North, Kangk ri8 East. 

This entire township i.s drained by Salt River, which is of no value as a 
logging stream. The yellow pine is of very good quality, and stands heavy on the 
northern part of the township. Other timber is rough and of poor quality. 

Stand of timber Rpecics in T. 4 -V., R- ^8 E. 

Fe«t B. M. 

Yellow pine 98, 750, 000 

White pine 8,825,000 

Red fir 12,600,000 

White fir 1 3, 000, 000 

Total 133,175,000 

Forest conditions in T. 4 X, R. 28 E. 

Average total height ftvt. . 110 

Average height, clear do. . . 24 

Average diameter, breast high inches. . 18 

Dead per cent . . 2 

Disease<l do. . . 10 

Average age years. . 125 

Litter : Light. 

Township 5 North, Range 28 East. 

This township is drained by Salt River, which is of no value as a logging 
stream. The yellow pine is of very good quality and stands heavy all over the 
township except on the north. Other species are scattering and of poor quality. 
608— No. 23—04 i 
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Stand of timber npecies in T. 5 X, R. 28 E. 

FetftB.M. 

Yellow pine 18,000,000 

White pine 1,485,000 

Reel fir 18,500,000 

White fir 250,000 

Engelmann spruce 600, 000 



Total 38,835,000 

For«f< conditiotm in T. ,5 A'., R. J8 E. 

Average total height fwt. . 1 15 

Average height, clear <lo. . . 20 

Average diameter, breast high inches. . 22 

Dead jH^rcent.. 2 

Diseased do. . . 10 

Average age yean*. . 165 

Litter Light. 

Township 6 North, Range 28 East. 

This township is very steep, rough, and broken, and is drained by Salt River. 
The timber is very scattering and of poor quality and will he difficult and expensive 
to handle. 

Stand of timfHT species in T. 6 .V., A*. Ji^' E, 

Feet B M. 

Yellow pine 20, 000, 000 

White pine 1, 500, 000 

Re<lfir 4,750,000 

Engelmann spnuie 1. 250, 000 



Total 27, 500, 000 

Forest conditions in T. 6 *V., A*. '28 E. 

Average total height feet. . 75 

Average height, clear do. . . 10 

Average diameter, breast high inches. . 18 

Dead jkt cent. . 5 

Diseai^ed «lo. . . 15 

Average agt» yean*. . 150 

Litter Light. 

Township 7 North, Ranok 28 East. 

The divide between Little Colorado River and Salt River crosses the southern 
portion of this township. The surface is roujfh and broken and supports a scattering 
growth of timber of poor quality. 
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Stund of timlter species in T. 7 -Y., R. 28 E. 

Fwt B. M. 

Yellow pine 20, 750, 000 

Re<l lir 750, 000 

White tir 500, 000 

Engelmann spruee 250, 000 



Total 22, 250, 000 

Forest conditions in T. 7 .Y, R, 28 E, 

Average total height feet . . 80 

Average height, clear <lo. . . 10 

Average <liameter, breast high inches. . 18 

Dead per ^ent. . 5 

Diseased do. . . 20 

Average age years. . 170 

Litter Light. 

Township 1 North, Ran(;e 2J) East. 

This township lies on the east slope of Rose Peak and is drained by Blue River. 
The surface is rough and broken and supports a scattering growth of yellow pine, 
white pine, and white fir, which will be difficult and expensive to handle. 

Stand of timber species in T. I A'., R. 29 E. 

FtMit B. M. 

Yellow pine 25, 500, 000 

White pine 2, 000, 000 

White fir 2, 650, 000 



Total 30, 150, 000. 

Forest conditions in T. 1 A'., R. 29 E. 

Average total height feet. . 95 

Average height, clear do. . . 14 

Average diameter, breast-high inches. . 18 

Dead per cent . . 2 

Diseased do. . . 10 

Average age years. . 140 

Litter Light. 

Township 2 North, Ran(;e 21> East. 

This township is very mountainous and is traversed by the deep canyons of 
Blue River, into which it drains. It supports a scattering growth of timber, which 
will be difficult and expensive to handle. There is some Emory oak and alligator 
juniper in the undergrowth on the hills, and some cottonwood and sycamore along 
the river. 
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Maykd of Om^MT frp^.rit.» in T. J A*.. /.'- J!i* K. 

V-ri-r/» ;,ir>ir 1^, 7oO. «irO 

Wriv- f,ir**- '. «'>. iS»«. fM'* 

Whir>r r.r ^^ (»■». «M» 

T. /fAi 34. «» ». <^iri I 

F'/r^if rotMff.tlmL0 in T. i .v.. /.'. i^ A*. 

A v*-rasf*r total h^ri^fht fi^T . . 1^ 

A v*rra4^ r.*-i;fht. #i*;ar 'io. . . I'j 

A v*-rajr»r '\lskZ(^*rt^r, rfrKt-t-hisfh inrh^. . 1»> 

f M^l fier <-<?nt . . 2 

If'iMiAitetl '1« • 15 

A v<rra;r«r a;p* y*rary. . 135 

I jtt«-r Lijf ht. 

Township :^ North. Range 2i9 Eakt. 

Thi> township is draimHl hy trihiitaries of Blue River and lie-^ on the east side 
of the Blue M<nintain plateau. The timber is scattering and of poor quality, and 
will l>e difficult and expensive to handle. 

Stand of timUr *}^ii>^ in T. S A'.. H. :>ff E. 

Fevi B. M 

Yellow pine 18,00i\f:M» 

Whit*- i>ine o,750.<XVj 

Ke<l fir 4,00iV»0 

White fir 9.ft00,rj00 

Rnjjrelniann spnu'e 15.o*».000 

Total 52.250.000 

Fore»t i^mditiom in T. .1 X, R. i\*> K. 

A verajre total height feel. . 90 

Avenijre height, elear i!o. . . 12 

Average liiameter, breast-higli inches*.. 14 

De%i 1 per cent . . 4 

Disi^atieil do — 12 

Average agt» yean*. . 120 

Litter Light. 

TowNsmr 4 Nohtii, Kancjk *J0 Kast. 

This township straddles the (livi<le iM^lweeii Suit River and Blue River. Its 
Hurface is rolling and broken, and (he timber In (if vi^rv poor t|uality and will be 
expensive to handle. 
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Stand of timber upecies in T. 4 A'., R. ^9 E. 

Fwt B. M. 

Yellow pine 19,(H)0,000 

White pine 1,375,000 

Red fir 2,000,000 

White fir 2,000,000 

Engelmann spruce 14,(K)0,()00 

Total 38, 375,000 

Forei<t condition.^ in T. 4 A', R- ^'9 K 

Average total height feet. . 90 

Average height, clear do. . . 12 

Average <lianieter, breast-high inches. . 16 

Dead j)er cent. . 5 

Diseasecl do. . . 12 

Average age '. years. . 125 

Litter Light. 

Township 5 North, Range 29 P]ast. 

The surface is steep, rough, and broken and is principally drained by Salt 
River. It reaches an elevation of 9,500 feet in the southeastern portion, and in the 
higher areas is partly timberless. The timber is of very poor (juality. 

Stand of timber /7>€c»V« in T. 6 A*., R. 29 E. 

Fwt B. M. 

Yellow pine : 37, 000, 000 

Reilfir 3,250,000 

White fir 3,000,000 

Total 43,250,000 

ForeA conditions in T. 5 X.y R. 29 E. 

Average total height feet . . 90 

Average height, clear do. . . 18 

Average diameter, breaat-high inches. . 20 

Dead I>er cent . . 2 

Diseased do. . . 10 

Average age years. . 140 

Litter Light. 

Township 6 North, Rancje 29 East. 

The eastern portion of this township is the summit between Salt River, Blue 
River, and Nutrioso Creek. The surface is rough and broken, but supports a fair 
growth of yellow pine, of which about 80 per cent is of good quality. 
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Stand of timber species in T. 6 N., R. e9 E. 

Feet B. M. 

Yellow pine . 40,750,000 . 

White pine 2,000,000 

Red fir 7,000,000 

Engelmann spruce 500, 000 

Total 50, 250, 000 

Forest condUim in T. 6 N., R. S9 E. 

Average total height feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast-high inches. . 18 

Dead •- per c«nt. . 2 

Diseased do. . . 12 

Average age years. . 155 

Litter Light. x 

Township 7 North, Range 29 East. 

The surface is steep and broken, draining northeasterly into Nutrioso Creek. 
The timber is generally scattering and of poor quality. The eastern portion of 
the township is open prairie or grazing land. 

Stand of species in T, 7 N., R. S9 E, 

Cords. Feet B. M. 

Yellow pine 9,750,000 

Red fir 1,500,000 

White fir 250,000 

Alligator juniper 1,285 

Total 1,285 11,500,000 

Fore^ ctmditions in T.7 N., R. S9 E. 

Average total height of timber trees feet. . 75 

Average height, clear do. . . 8 

Average diameter, breast-high inches. . 18 

Dead per cent. . 4 

Diseased do. . . 18 

Average ago years. . 150 

Litter Light. 

Township 1 North, Range 30 East. 

The entire township is drained by Blue River, which flows through very 
steep canyons. The higher areas are almost timberless. There is some Gambel 
oak and alligator juniper among the undergrowth of the higher areas, and along 
the river are found willows, alders, cottonwoods, and sycamores. 
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Stand of timber gpedes in T. 1 N,^ E. SO E, 

Feet B. M. 

Yellow pine 13,250,000 

Fore^ cwiditiom in T, 1 N., JR. SO E, 

Average total height feet. . 100 

Average height, clear t do... 18 

Average diameter, breast-high inches. . 16 

Dead per cent. . 3 

Diseased do. . . 20 

Average age ears. . 140 

Litter Light. 

Township 2 North, Range 30 East. 

The township is entirely drained by Blue River and is very mountainous. 
The timber is mostly of poor quality and will be difficult and expensive to handle. 
The undergrowth includes Emory oak, alligator juniper, cottonwood, and sycamore. 

Stand of timber spedes in T. 2 K, R. SO E, 

Feet B. M. 

Yellow pine ' 41,250,000 

Forest conditions in T. g N., R. SO E. 

Average total height feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead I)er cent. . 4 

Diseased da. - . 20 

. Average age years.. 125 

Litter Light. 

Township 3 North, Range 30 East. 

The entire township is drained by Blue River, which flows through deep can- 
yons. The timber is mainly of poor quality. The underbrush includes Emory 
oak, alligator juniper, cottonwood, and sycamore. 

Stand of timber species in T, S N., R. SO E. 

Feet B. M. 

Yellow pine ! 25,000,000 

FweBt conditions in T. S N., R, SO E. 

Average total height feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead percent. . 2 

Diseased do. . . 20 

Average age years. . 125 

Litter Light 
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Stand of timber irpecitft in T. 6 S., R. iU E. 

Feet B. M. 

Yellow pine 40, 750, 000 

White pine 2,000,000 

Red fir 7.000,000 

Engelmann flpni<* 500, 000 

Total 50.250.000 

Fornt crmditian in T. 6 A'., R. S9 E. 

Average total height fwt. . 80 

Average height, rlear do. . . 12 

Average diameter, breast-high in<>hes. . 18 

Dead -. f>er ^-ent. . 2 

Diiieafle<l do... 12 

Average age yean*. . 155 

Utter Light. n 

Township 7 North, Range 2f) East. 

The surface in steep and broken, draining northeasterly into Nutrioso Creek. 
The timber i» generally scattering and of poor quality. The eastern portion of 
the township is open prairie or grazing land. 

Stand of gpecifs in T, 7 X, R. £9 E. 

Cord*. F»*et B. M. 

Yellow pine 9, 750, 000 

Red fir 1, 50c\ 000 

White fir 250. (XX) 

Alligator juniper 1,285 

Total 1, 285 1 1, 500, 000 

Forait conditions in T, 7 X, R. 29 E. 

Average* total height of timber treen feet. . 75 

Averagt* height, dear do. . . 8 

Average <lianieter, breast-high inches. . 18 

Deati [HiT cent. . 4 

Dineai^ei! do. . . 18 

Average* ago years. . 150 

Litter Light. 

Township 1 North, Kangk 30 East. 

Thr entire township is drained by Blue River, which Hows through very 
-to<»p t'luiyons. The higher areas are almost timberless. There iy some Gambel 
MMk aiul alli^itor juniper among the undergrowth of the higher areas, and along 
r'l.* rivor iire found willows, alders, cottonwoods, and sycamores. 



DESCRIPTIONS OF TOWNSHIPS. 55 

Stand of timber species in T. 1 N., R. SO E. 

Feet B. M. 

Yellow pine 13, 250, 000 

Forest conditions in T. 1 .V., 11. 30 E, 

Average total height feet, . 100 

Average height, clear c do. . . 18 

Average diameter, breast-high incheg, . 16 

Dead |)er cent. . 3 

Diseased <lo. . . 20 

Average age ears. . 140 

Litter Light. 

Township 2 North, Range 80 East. 

The township is entirely drained by Blue River and is veiT mountainous. 
The timber is mostly of poor quality and will be difficult and expensive to handle. 
The undergrowth includes Emory oak, alligator juniper, cottonwood, and sycamore. 

Stand of timtyer species in T. ^ X, R. SO E. 

Feet B. M. 

Yellow pine 41,250,000 

Forest conditions in T. 2 A", R, SO E. 

Average total height feet. . 80 

Average height, clear ilo. . . 12 

Average diameter, breast high inches. . 16 

Dea<l T)er cent. . 4 

Diseased da. . . 20 

Average age years, . 125 

Litter Light. 

Township 3 North, Range 30 East. 

The entire township is drained by Blue River, which flows through deep can- 
yons. The timber is mainly of poor quality. The underbrush includes Emory 
oak, alligator juniper, cottonwood, and s3^camore. 

Siand of timber »pecies in T. 3 N., R. SO E. 

Feet B. M. 

Yellow pine 25, 000, 000 

Forest conditions in T. S iV., R. SO E. 

Average total height feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 1(3 

Dead per cent. . 2 

Diseased «lo. . . 20 

Average age years. . 125 

Litter Light. 
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Township 1 North, Range 31 Bast. 

This fractional townsliip contains but 12 sections, and the only timber is in 
sections 5 and 6. 

Stand of timber species in T, 1 K, R. SI E, 

Feet B. M. 

Yellow pine 1,000,000 

Forest conditions in T. 1 N., R. SI E. 

Average total height feet. . 80 

Average height, clear do. . . 15 

Average diameter, breast high inches. . 16 

Dead l)er cent. . 5 

Diseased do. . . 30 

Average age years . . 125 

Township 2 North, Range 31 East. 

This fractional township contains but 12 sections, and supports a scattering 
growth of yellow pine, of which only 30 per cent is of good quality. 

Stand of timber species in T. 2 N., R. SI E. 

Feet B. M. 
Yellow pine 14, 000, 000 

Fwest conditions in T. S A'., R. SI E. 

Average total height feet. . 80 

Average height, clear , do. . . 16 

Average diameter, breast high inches. . 18 

Dead per t-ent. . 5 

Diseased do. . . 20 

Average age . .years. . 130 

Township 3 North, Range 31 East. 

This fractional township contains but 12 sections, and supports a poor growth 
of yellow pine. The surface is very rough and mountainous. 

Stand of timber species in T. S N., R. SI E. 

Feet B. M. 
Yellow pine 9, 500, 000 

Forest conditions in T. S N., R. SI E. 

* 
Average total height feet. . 80 

Average height, clear '. .do. . . 15 

Average diameter, breast high inches. . 16 

Dead per cent. . 2 

Diseased do. . . 20 

Average age years. . 125 



bb FulU^T OujamriOSi: is JjLavX )fE!>A RESERVE, ARIZONA. 

Tiii^ fr^-tioiikl u^wu^iiij.' '.^caithiii- t#us 1:: .-*^iioii>. and the only timber is in 

Bectiuu*- r. ttud ♦;. 

jMoj*? '.^' ttJtt'M" t^y-^' .J 7 / A'., y.'. .If/ K. 

Feet B. M. 

y4-ii.iw ].j!i4r 1,000,000 

/v'-Kf '.v/.tf«fvy*»/ */. T ; .v.. A'. .?/ a;. 

.^ \ erai!^ VjIh. Utfiicui f*H?t . . 80 

A itrJ-agft- jji^ijfii:. rj*3itr (in 15 

Awrh^f oiMiJifrO*'*. *ir*^i^'- ij^itfi inches. . 16 

Lknifi jHTt-ent.. 5 

\)ir^iM*fi\ <lo. . . ;^o 

A % <rn»;E*r Ji^* vearM. . 125 

'Jow^^HIP 2f NoKTii. Ka.n(;k '6\ East. 

Thi> fnu:tioiiiil U^wn^tiip c^ntsiin^ J#ut 1:^ •9e4rtion^. and supports u scattering 
growth of y*'llow piu*-. of which only :^.i jN*r cent i> of good <|uality. 

.y<;/«</ '//^ *mi*0t:f xyyo/-^ i/. 7'. > .V.. //. ifl K. 

Fet'l B. M. 
Yellow pillar 14,000.000 

F;rtj4 rouddionp in T. 3i A'.. H. SI E. 

Avvra;<«- total lieijfhl iVet.. 80 

A\ enijfe lieij^ht. Airsar do. . . 16 

Awraj^e <iiaiJi«'tifr, hnia**l lii/h inrhe«., 18 

Ouad j>er<vnl.. 5 

IHjHfaM^l do... 20 

A veraj^e a;:*- yearn. , 130 

TowNhHip :i NoKTH. Uan<jk 1^1 East. 

This frac*tionaI township <.ontains but 12 se<'tions. and supix)rt*j a iKx>r growth 
of yellow pine. The surface is vi^vy rough and mountainous. 

StaiitJ of tliiif/fr aj/fcifg In T. ,i A'., H. HI K. 

Feet B. M. 
Yt'llow i>ine 9, 500, 000 

ForeM nmilUiom* in T. S A'., H. SI K. 

Avi*rage total height feet. . KO 

Average height, clear ". .do. . . 15 

Average <liaiiieter. breast liigli inches. . 16 

Dead |ier <*ent.. 2 

I)ii^^atje<l do... 20 

A verage age yearH. . 125 
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Township 4 North, Range 31 East. 

This fmctional township contains 30 sections and is very steep and mountainous, 
excepting a narrow strip of land along Blue River. The yellow pine is very small 
and of poor quality, excepting that along Blue River. A sawmill having a capacity 
of 1,00<) feet per day, is located in section 15. It is opemted only in winter. 
There is some cottonwood and sycamore timl>er along the valleys. 

/^and nf i^pefien m T. 4 A'., K. SI E. 

Cords. Feet B. M. 

Yellow pine 27, 500, 000 

Gambol oak 1 1, 700 

ForeM amditiouK in T. 4 -V., Ji. SI K 

Average total height of yellow pine fet»t . . 80 

Average height, clear do. . . 10 

Average (iiameter, breast high inches. . 18 

Dead \>er cent. . 2 

Diseased do... 20 

Average age years. . 180 

Litter Light. 

Township 5 North, Range 31 East. 

This fractional township contains 30 sections of steep, rolling land, except some 
level areas along Alpine Valley. The timber is all small, at least 75 per cent being 
young growth and saplings. 

Stand of species in T. 6 A\, R. 31 E. 

Cords. Feet B. M. 

Yellow pine 12, 500, 000 

Gambel oak 9, 150 

Forei<t condiliom in T. 5 X., R. SI E. 

Average total height of yellow pine feet. . 60 

Average height, clear do. . . 10 

Average diameter, hreaet high inches. . 12 

Dead per cent. . 2 

Diseased do. . . 15 

Average age years. . 100 

Litter Light. 



V) rOHKnl COXDITIOXii 15 BLACK JIE.SA BI^EBVK. ARIZ^jNA. 

Tow.\?iifip ♦; XoKTH, Kanok 551 EAyr. 

TVii- fnuitioTttt] towrt-thip rr#jntairi>9 '^i ri^^tion*) of rough, mountainou.** land, 
iknifpfirrxu^ a vrni^^iy jfTowth of timJj^jr of little valiio. 

.v/i,,// ///" t>/nUr jrfMifi^Ji »rt 7. *; A*.. H. SI K. 

T^\ B. M. 

V«ri >,» pir**- 4, iVJ. 'n •> 

k*r<l Ur 4. fM». •!!•> 

U'h:r/- f;r L'. o*»', 'JJii 

Knf^^lrr.arin *f.n;/ ^r 1 1. fi<j. »>i^J 



Total :;i.7o<iJiiO 

Ffff^.H rf,f*fhiifflrui in T. C .V.. H. 41 K. 

A v#fr»tf»: ^Asil\ \%t'\v:)il • f«*t. . *i5 

A '*#rrajr*! ^lW^l^ '•I'Af 'lo. , . 7 

A vrnur*; fliskntfrU'T. \trfrsun UiaU inrhec*. - 16 

tfciul jjtrr cent- . 5 

\j\Mrikpit^\ «lo- . . 15 

A s'^.fy^g*- mtfi years, . 13i> 

I Jtt*?r Li^ht. 

Towx.siiip 7 NoBTii, Kange 31 Ea^t. 

Thin fractional t^jwnship contains 30 sections. The southern jx^rtion is very- 
rough and mountainous, with more gentle slopes toward the north. All of the 
tirnljcr is in the southern portion, and is ver\' rough and of poor quality. 

Stand of ihnfter fqtecie^ in T. 7 X., R. 41 K. 

Fell B. M. 

Yellow pine 7, 750. 000 

Ite<l fir 1,250,0<A) 

White fir 1,2.50.000 

En^elniann spnico 6. 750, 000 



Total 17,000,000 

threst conditions in T. 7 X, R. ,il K 

Average total height feet. . MO 

Average height, clear do. . . 8 

Average diameter, breast high inches. . 20 

Dead |kt cent. . 5 

Diaeaneil do. . . 15 

Average age years. . 170 

Litter Light. 
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Pago. 
Abies concolor. See Fir, white. 

Agriculture, condition of 18 

Alligator, junii)er. -SV** Juniper, alligator. 
Alnus rhomboifolia. See Alder. 

Altitudinal range of timber species 16 

Arizona cypress. See Cypress, Arizona. 

Aspen, occurrence of 17 

view of, plate showing 4() 

Baldwin. Mount, view of Green Mountains from. 12 

Baldy, Mount, timber zones on 16 

Black Mesa, character of 12 

yellow pine on 16-17 

Black Mesa Forest Reserve, agriculture in 13 

area of 12 

classification of lands in 12 

climatic conditions in 19 

creation and bounds of 11 

diagram of, showing stand of timber and pro- 
' portion of each species, by town- 
ships CO 

drainage of 12-13 

grazing in 13-14 

lumbering in 14 

map of, showing classification of lands 58 

mining in 15 

routes of travel in 19 

timber in, amount of 15 

toiwgluphic features of 12 

water supply of 13 

Blue Mountain Plateau, Engelmann spruce on. . . 19-20 

Burned area, i)ercentage of 12 

Clifton, mineral bolt of, extent of 15 

Climatic conditions, range of 19 

Cypress, Ariz<j>na, amount of 15 

distribution of 17 

effect of drought on 18 

views of, plate showing 40 

yor definite localitiea^ see Townships. 
Cupressus gua(lalui)ensis. Sec Cypress, Arizona. 

Drainage, featuresof 12-13 

Drought, eflfect of, on timber growth 18 

Engelmann sprutre. See Spruce, Engelmann. 

Escudilla Peak, timber zones on 10 

Fir, red, altitudinal range of 16 

amount of 15 

distribution of 17 

rate of growth of 18 

reproducton of 18 

For definite localities, see Townships. 

Fir, whitt», altitudinal range of 16 

amount of 15 

distribution of 17 

reproduc t ion of 18 

For definite localities, see Townships. 
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Fires, destruction of forests by 30 

Forest conditions. For definite localities, see 
Townships. 

Forests, destruction of, by fire 30 

Gaml)el Oak. .SV** Oak, Gambel. 

Gannett, Henry, letter of transmittal by 9 

Grazing, extent of 13-14 

Green lilountdins. view of, from Mount Baldwin . 12 

Green Peak, elevation of 12 

Juniper, alligator, amount of 15 

distribution of 17 

effect of drought on 18 

rateof growth of 18 

viewof,plate showing 30 

For definite localities, see Townships. 
Juniperus pachyphlooa. See Juniper, alligator. 

Litter, character and amount of 19 

For definite localities, see Townships. 

Logged area, percentage of 12 

Lumbering, extent of, within the Reserve 14 

Montezuma well, view of, plate showing 16 

Mount Baldwin, view of Green Mountains from. . 12 

Mount Baldy. timber zones on 16 

Mount Oliphant, view of, from Mount Rose 12 

Mount Rose, view of Mount Oliphant from 12 

Nontimbered area, iKircentage of 12 

Oak, Gaml>el, amount of 16 

view of, plate showing 20 

For definite localities, see Townships. 

Oliphant, Mount, view of from Mount Rose 12 

Picea engelmanni . .S*'** Spruce, Engelmann. 
I*icea engelmanni var. franciscana. See Spruce, 
Arizona. 

Pine, white, amount of 15 

distribution and altitude of 17 

rate of growth of 18 

For definite Iwalities, see Townships. 

Pine, yellow, altitudinal range of 16 

amount of 16 

distribution of 16-17 

effect of drought on 18 

rate of growth of 18 

rf^production of 18 

sizesof .' 16 

viewsof, plates showing 20,80 

For definite localities, see Townships. 
Pinufl flexilis. See Pine, limber. 
Pinus ponderosa. See Pine, yellow. 
Pinus strobiformis. -See Pine, white. 
Platanus racemosa. See Sycamore. 
Populus tremuloides. See Aspen. 
Populus trichocarpa. See Cottonwood. 
Pseudotsuga taxifoUa. See Fir, red. 
Quercus emoryi. .S«;e Oak, Emory. 
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Quercus gambelii. See Oak, Gambel. Page, i 

Range, altitudinal, of timber 16 

Red fir. See Fir, red. 

Rose, Moan t, Tiew of Mount Oliphant from 12 

Rontefi of travel, lo<.>ation of 19 

Spmce, Arizona, distribution of 17 

siz^of 17 

Spruce, Engelmann, altitudinal range of 16, 17 

amount of 1^ 

distribution of 17 

rate of growth of 18 

reproduction of 18 

sizes of 17 

For definite localitiea^ see Townahips 

Temperatures, range in 19 

Timber, altitudinal range of 16 

amount of 15 

effects of drought on 18 

reproduction of 18 

species represented 16 

For definite localities, see TownshiiN). 

Timbered area, percentage of 12 

Topography, character of 12 

Townships, conditions in: 

T. IN., R.27E 44 

T. IN., R.28E 47-48 

T.IN., R.29E 51 

T.1N.,R.80E 54-« 

T. 1N.,R.81E - 58 

T.2N., R.27E 44 

T.2N., R.28E 48 

T.2N.,R.29E 61-52 

T.2N., R.3UE 55 

T.2N., R.31E 6H 

T.HN, R.27E 45 

T.3N.,R.2HE 48-49 

T.3N., R.2yE 62 

T.3N., R.»)E 66 

T.3N., R.81E 68 

T.4N.,R.27E 45 

T.4N.,R.28E 49 

T. 4N., R.29E 62-58 

T. 4N., R.aOE 66 

T.4N., R.31E 69 

T.6N.,B-27E 46 

T.6N., R. 28E 49-60 

T.6N., R.29E 63 

T. 6N., R.30E 66 

T.5N., R. JUE 60 

T.6N.,R.S»E 42-43 

T.6N., R. 27E 46 

T.6N.,R.28E 60 

T.6N., R.29B 68^ 

T.6N.,R.80E 67 

T. 6N., R.31E 60 

T. 7N., R.27E 47 

T.7N.,R.28E 6(MSl 

T.7N., R.29E 64 

T.7N.,R.80E 57 

T.7N,R. 31E 80 

T.8Nm R. 23E 40-41 

T.8N.,R.26E 43 



Townships, conditions m— Continued. Page. 

T.8N., R.27E 47 

T.9N., R.22E 39-40 

T.9N.,R.23E 41 

T.9N.,R.24E 41-42 

T.9N., R.KE 42 

T.9NmR.26E 43-44 

T.10N.,R.19E 87-88 

T. ION., R.20E 38-89 

T. 10N.,R.21E 89 

T. ION., R.22E 40 

T. UN., R.12E 28^» 

T. UN, R. 13E 31 

T. 11N.,R. 14E 82-33 

T. UN., R.16E 34 

T. UN., R. leE 35 

T. 11N.,R. 17E 36 

T.llN., R. 18E S7 

T. UN., R. 19E 38 

T.12N., R.8E 21 

T.12N., R.9E 22-28 

T. 12N., R. lOE 24-25 

T. 12N., R. HE 26-27 

T. 12N., R. 12E 29 

T. 12N., R. 13E 31 

T.12N.,R. 14E 33 

T. 12N., R. 15E 84 

T. 12N., R. 16E 85-88 

T.12N.,R.17E 86 

T. 12N., R. 18E 37 

T.18N.,R. 7E 20 

T. 18N.,R. 8E 21 

T. 18N., R.9E 23 

T. 13N., R. lOE 26 

T. 13N.,R. HE 27 

T.13N., R. 12E 2»^ 

T. 13N.. R. 13E : 32 

T. 13N., R. 14E 83-34 

T. 13N., R. 16E 35 

T. 14N., R. 7E 20 

T.14N., R.8E 22 

T. UN, R.9E 24 

T. 14N., R. lOE 25-26 

T. 14N., R. HE 27-28 

T. 14N., R.12E 80 

T. UN., R. 13E 32 

T. 15N., R.6E 20 

T. 15N., R. 7E 20 

T.15N, R.»E 22 

T.15N., R.9E 24 

T. 15N., R. lOE 26 

T. 16N., R. HE 28 

T. 15N., R. 12E 80 

Trails, routes of 19 

Trees, species of , list of 16 

Underbrush, character of 19 

Water supply, conditions of 18 

White flr. Se« Fir, white. 

White Mountain Prairie, view of, plate showing. 16 

White pine. See Pine, white. 

Woodland, i>ercentage of 12 

Yellow pine. See Pine, yellow. 
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Monographs, (3) Professional Papers, (4) Bulletins, (5) Mineral Resources, (6) Water-Supply and 
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(8) Geologic Atlas of the United States — folios thereof. The classes numbered 2, 7, and 8 are sold at 
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The Professional Papers, Bulletins, and Water-Supply Papers treat of a variety of subjects, and 
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SERIES H. FORESTRY. 

4. Th^ forests of Oregon, by Henry Gannett. 1902. 36 pp., 7 pis. 

5. The forests of Washington, a revision of estimates, by Henr>' Gannett. 1902. 38 pp., 1 pi. 

6. Forest conditions in the Cascade Range, Washington, between the Washington and Mount Rainier forest reserves, 
by F. G. Plummer. 1902. 42 pp.. 11 pis. 

7. Forest conditions in the Olympic Forest Reserve, Washington, from notes by Arthur Dodwell and T. F. Rixon. 
1902. 110 pp., 20 pis. 

8. Forest conditions in the northern Sierra Nevada, California, by J. B. Leiberg. 1902. 194 pp.. 12 pis. 

9. Forest conditions in the Cuscade Range Forest Reserve, Oregon, by A. D. Langille. F. G. Plummer. Arthur Dodwell, 
T. F. Rixon, and J. B. Leiberg. with an introduction by Henr>' Gannett. 1903. 298 pp., 41 pis. 

22. Forest conditions in the San Francisco Mountains Forest Reserve. Arizona, by J. B. Leiberg. T. F. Rixon, and 
Arthur Dodwell, with an introduction by F. G. Plummer. 1904. 95 pp., 7 pis, 

23. Forest conditions in the Black Mesa Forest Reserve, Arizona, prepared by F. G. Plummer from notes by T. F. Rixon 
and Arthur Dodwell. 1904. 62 pp., 7 pis. 

Besides the foregoing, three volumes on forestr>' have been published, as Vt. V of the Nineteenth, Twentieth, and 
Twenty-first annual reports, each consisting of several papers. 

Correspondence should be addressed to — 

The Director, 
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Washington, D. C. 
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. . . Forest conditions in the Black Mesa forest 
reserve, Arizona, prepared by F. G. Plummer from 
notes by Theodore F. Rixon and Arthur Dodwell. 
I Washington, Gov't print, off., 1904. 
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